
Introduction 

to 

Short wave therapy 

Technique and indications 




Introduction 

to 

Short wave therapy 

Technique and indications 

by 

DipL ley Ernst Fntsch and Dr mcd. Martin Schubart 

Btzda 


With a Preface 


Dr A Esau 

wiraU IW. b tk. U«rr»rvty 


I Ja— 


With 100 illustration* 



19 3 6 

Publishers Urban and Schwarrenberg / Berlin and Vienna 



All light* reserved including 
translation Into rnsilan 


Printed in Germany 

pyrlght 1 <50 by Urban and Sehaarrenberg / Berlin and Vienna 
Prfot«-d by L. Bchiauiln B*rlbi X 4 



Preface 


Mnce the fir t Application of high frequence current to them 
peutic practice hv D Vraona aim 1892 the development of high 
frequency thempi ha* I>een clo^dv a oclnted w ith that of high 
frequenci and radio engineering technique and advance^ in the 
latter lino lieen followed almo t immedutela 1>v progre m medical 
application 

Tbf earh Miccet of D Ar onvnl work with compnmti\cl\ 
pnmiti\e method hna often been doubted but high frequence 
therapx obtain d geneml recognition with the introduction of 
Diatherim m which the park gap Invented b\ Max \\ len for rn<ho 
teb graphic technique. w*i applied to the generation of high frequenev 
eurnnt 

The late t and mo t important deielopment lta resulted from 
tin application of the tlitrmionlt vahe to high frequence current 
generation effecting a complete reaolntion in radio-communication 
tiK'hnique and elimating the fpark gap previou Ir empluved Modem 
radio lelephoni anil broaden ting hn\e in fict dex eloped a the 
result of tin inxention 

B\ tbi u«c of iH^cml circuit I ucteeded in 102 t in applvmg the 
tin rmionie \al\e to generation of large enrrent at ultra high 
fnquencie Low cqjTml at the ultra hi^li freqnencie ha<l for 
i 1 mg tlnn 1 ceil prodficfirm the u i of pirk gap 

The iKciil pin ical £ffi*ct of the ( lnrgt ultra high fnaptencx 
eumnt in 1 the ill taut i ffect of thi eorre ponding ultra hurt 
"in prodund b\ them usrgi toil tin advi abdltx of mxiMi, Uintr 
tin ] ii 11 i!lt\ of tin ir application in the fii hi of the rape 

\t nix in tigatioru and with m\ clo e coll ilHiratiop ‘■'thin p 
Irak mab th fir t exiunniint on human IhnUi in thi eh-ctrie 
* n 1 n r fi M and » laid th found ition id liort wa\e th< rapx 
Ir \nti \j run nt with anhnil had hown u the [o if dit\ of 
til _u i! r wu n In \merica n\-o \ ut unknown to u "then 
li w k\ hil| rfonmal i \|m nmi nt on animal with low output 
h rt w i\ q ] iratu 
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Preface 


It is to Schliephake that wo owe tho knowledge of the im 
portant effects on the results of treatment duo to the wide separation 
of the electrodes the bod} of the patient From a physical point of 
view the so-called Distnnco treatment method 1 b imdouhtedlv tho 
mo^t ad\nntagcous of all, since it solves the problem of penetrating 
the patient s bodr with a field density as homogeneous ns jk> «ible, 
thus applying npproximateh the same energy denslt\ to the interior 
of tho l>od\ as to the surfaco 

This distance treatment can onlv lx? obtained bv tho uhj of short 
waAes and high outputs The thermionic -wiho is greatly superior to 
the spark gap for l>oth these purposes Although this fact lias liecn 
mentioned in all the rcle\nnt literature all o\er the world, it la still 
not generalli known, since medical works do not nlwais dfsensa the 
technical details in a manner winch would l>o rcndlh understood h\ a 
practitioner with an a\erago knowledge of tho subject 

Wc arc theiefore, indebted to the authorb for having taken the 
trouble to present a clear picture not onl\ of biological and then 
peutic matters bnt also of the apparatus and technique of treatment 
in accord with their respectnc practical importance The\ nre the 
first in the literature of this subject, to mako clear bv Mstcmaticallv 
arranged field lino diagrams” tho process of procuring jienotration 
of the patient in a con\enient manner under the \nried conditions 
which nn>*e in therapy 

Bv this means the application of tho electrodes is svstcmatiwxl, 
so that the lx?st results raav lie secured since it is onl\ h} tlio rao^t 
convenient treatment technique, from a ph}sicnl point of view that 
the therapeutic potabilities of the short "n\e method can lie full} 
utilised 

Jena September 1030 

A. Esnu 
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L General remarks 


Short wave therapy is based upon the n.e of high frequenct 
current* with frequencies of from 10 to 100 million c\cle^ per second 
An antenna fed with these current* emit electric waves varying 
from 3 to SO metres in length. 

It is not the waves them elve^ propagated in pace which are 
u ed for therapeutical purposes but the ** hort wave” hitrh frequence 
current* transmitted bv capacity to and within the IkxIv of the patient 
The&e produce immediately a definite heating effect 
It L not correct to con ider hort wave thcnp\ to lie an 
impro\ed form of Diathermy The biological and therai>eutlc effect 
of short wave therap\ are of a completely different character and 
hence it mu t lie inferred that a second character! tic peclflc 
action mu t lie occurring in addition to the thermal action 

The indication range i con iderabh e\tended in compari ion 
"ith that of Diathermy (nowaday n ualh termed Lontr wa\e 
Diathermy) It embraces in particular di which an contra 

indicated in the cn e of dintherme treatment proper L pecmlU in 
nilment of this hind (acute infiammaton purulent or Mptlc 
pnKa m. ) liave the mo>t faeournble re ult been obtained with hort 


* a ' e therapy \ i con equince hort wn\< therap\ to*da\ rank 
f> r t among ch'Ctm-phv ical healing m< tlmd a fact confimual be 
•he daile mcrea e In the short un\e apparetu put into u e and tin 
output of dt tailed literature conn moil with tin field of 


''cm nc* To ln*comi acquainted with the lilcratun of thi ubp ct i 


n difficult for a prutitioner with limited time and » ffort owin,. to 
*h fact that on thi om hand mane ealualh article an Ii tril tit •*! 
In \ arietn ci ntlfic j i nodical and on tin otlu r lun 1 manv author 


Urx,BY rtw lb p r 



General remark*. 


specially recommond dofinitc methods of applying short waves (with 
spark gap or \nl\o equipment) -which in the case of other writer* nro 
recommended onlj for a limited rango of application 

In gonoral, it mil be found la practice that the end desired maj 
bo attained by different mothods which hnvo not tho sanio \nluo 
from a therapeutical standpoint It is thorofore dosirable to 
dotormf no tho boat method for individual case* 

This liook is intendod to give the practitioner an 
introduction to tho Hold of Short Wave Therapy, based 
upon sound thooroticnl foundations and practical ox 
pcrloncos, and to act as n guido to the correct mothods 
of obtaining therapeutic success in the most rapid and 
certain manner 

For this purpose tho physical principles undoriying procedure 
and tho technical apparatus used in short wave tJienpv (*) -will l>o 
first discussed as well as tho main points which nro essential for tho 
correct determination of tho therapeutic qualities of tho apparatus 
bj the practitioner 

This will bo followed b) detailod fundamental explanation of 
the treatment tcdinique and tho special biological effects of short 
waves as compared with tho«o produced by long wnvo diathermy 
and bj an account of practical experience and npprored treatment 
methods for various diseases Wo attach the highest \alue to the 
explanations and figures illustrating tho most con\enient electrode 
technique In individual ensos since in tho litoraturo hitherto 
available no exhaustive descriptions of this matter are given which 
would meet the needs of a practitioner, although tlicj are of pan 
mount practical importance 

The reading of this introduction docs not render imperfluous the 
studv of more detailed works (*) and this is recommended as an aid 
to further development and knowledge partlculnrh If Mucotlfic ns 
well a* practical information Is required To thi end wo draw 
attention to the following liooks partlcularlv tliat bv Schllcphnke 
the meritorious founder of short wave thernp), "ho deals with tho 
subject in a ven broad scientific manner 

(1) \ cir-iter knowledge of Pbv»lt« h assumed than that rorro pon line 
to tho cq ilum of mwltcil studentB In Lnher»itf« 
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Detailed textbooks 

E. '"chliephnke Kuraw client herapic (thort Wave Thernpv) 
2 ^ edition Jena 1030 I ulili her Cn tn\ FI cher 

1 I 1 eh t bn a kun und Ultnkurx^cllen (Short and Lltra ^hort 
Wa\e ) Berlin and Nienno 1033 Puhli her- Urban &. ‘‘^chwnrccnlH.rp 
\\ Holier and F W elBcnherp CnindnB dcr kurzwcllen 
therapie (Foundation" of '■diort A\a\c Thcrapvl Yknni 103o 
1 ul >11 lu r \\ ilhelm Maudnch 
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Physical principle? 


n Physical principles. 

The high frequency (short vnue) currents used in short wa\e 
therapy are applied to the body not b\ means of bare contact 
electrodes as in the ciue of long waye dwtherim but with the aid 
of a short wave condenser field 

The patient is placed between the plates of a condenser connected 
to the short wa\e oscillatory circuit (Fig 1) 



Patient P between the condenser plates (condenser electrode?) of n 
short wave oscillator} circuit, an essential jiart of all short wa\e 
apparatus. 

The high frequency (short wa\e) current flows through the con 
doctor D and generates between the condenser plates C the short 
wn\e condenser field which passes through and warms the patient. 

The rigid or pliable condem-er plates forming the electrode? are 
in ulnted and arranged far from the patient b body bo tlint there 1 
i certain di tance lietween them. The Insulating Iavei> and the^e 
U tance pre\cnt the direct passage of current lietween the plate> 
lut permit thf field” to pa?s producing n remote action between 
the two platen 

In thi wa\ the clectnc field penetrate^ the l>od\ of the patient 
actm in the ion and electron? in the body material bringing t 'em 
lute i hn n iu i illation, that i to f*n\ producing current o t 
wiro jit nee within the l*»d> 



The condenser field- 


Owing to tlie high frequenc\ of the<e oscillations the currents 
produced ghe n e to no electrolytic nor farndic effects but merely 
produce Joulean heat The lines of current and heating 
effects are distributed more uniformly with short wn\e 
thenpi than with long wn\e diathermy, owing to the altered physical 
chnracten tic to be di cussed more fulh Inter The heat generated in 
the skin l decreased, while on the other hnnd, the depth effect 
incren es Pnrtlcularh thoi«c organs which could not l>e heated 
Mifficienth hitherto owing to their Ivcing surrounded and “creened bv 
fat and lionc mn «e arc penetrated and hented effectivelv in tho 
hort wnie field 

The specific biological effects produced bj short wn\cs in 
addition to the pureh thernnl effects ire prolmbh doe parth to 
temperature diffcn.nct an ing Ivotwecu certain vert small particles 
of tl ue (hence aKo a ‘•econdnrv thermal effect), and partly to action 
of i pureh electric character 

(.morally speaking the c thermal and specific effects increase 
lioth in their inten Ih and healing effect in projKulion to n reduction 
in tlie wn\clcngth I-n t but not lea t to obtain the l*c>t po-^lble 
thern|Hjutic effect certain fundamental phincal facts mu t lie fulh 
umkr tood and wo now proceed to dhcu •> thenu 

/ The condenser field 

The condenser in an alternating current circuit Two plate 
blind clcctrodi placed opposite to ont anotlur and clmiged electn 
calh In nu in of a cum nt gem ntor form an electric condcn tr 
\Mu n charging i carried out In mean of nn V C generator (high 
fmjmnci gimrntor) with n fmjmnci or wm length which can Ik. 
\aruil to am \alue the charging cum lit mcrea o pro|KirtlonnU\ 
with the freqtn ne\ or in hiwri proportion to tin wauhngth, 
provid'd that tin qinntih of ilectncal merge I tin imp for inch 
uirnnt linpul i Inn nutted 

Tin can Ih checki d l\ an nmimter connccttd to tin circuit 
( m <H|m nth tlu bight r tin uiinilnr of tin impuh per second tlmt 
i to v-n tlu pi nod ptr Mcomi tin grnti r tlu rjuniitith of 
lirtnnl imrgi produced winch flow to and fro in the conductor 
uniting tlu cum nt gim tutor with lmth tin plate- forming m tlu 
iiv.mii r tin t h*ctrlc ctim nt” 
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Physical principle* 


Tins electric current Is so to speak continued In the non 
conducthe medium existing between the plates, air for Instance, In 
means of tho electrical forces, which emanate from the electrons 
collected upon the plnte originating a remote action of the electric 
current nnd so passes through tho medium w cnpacltntl\eI\ H Tlus I 
teimed The current flowing thiough the condenser , although 



Fig 2 

High frequence generator of \nriahle frequencies (wave length*) 
with mnnienter J nnd pinto condenser C connected to the clrenlt 
The ammeter J Indicntes an Increise of the condenser plate clurging 
ctirrent which Is proportional to tho Increise of the nnniber of j>erlo<Is 
(decrease of the naie length), proildcd that the quantltj of the 
electric force conducted to the plates with cich current Impulse 
remains constant. 


thore arc onlj olectncal forces free from electrons wlilch penetrate 
tho so-called dielectric ic the medium lmj>cr\ious for tho electron 
Tills nppnront current is also called cnpncltv current In contra 
distinction to the conduction current or ordinnn electrical 
current for it is proportional to tho capacity of the conden^r tho 
other conditions lieing tho same 

Tho designation electrostatic flux" is alio frequently u ed. » 
this phenomenon appears within tho non-conductlve media only in tlie form 
of an electrostatic di placement of the electron in Ido the molecule* 4 
distinct from the electron tran mI*»loo from one molecule to another whuh 
occurs in conducts e media. 

The ptrmtnl Ulti of the condtn'mr n* rognrd the caimcitnt I' « 
ourrent m in otht r term the ileetiic field force I de igm*d 



The condenser field. 


capacitative conductivity” and the corresponding resistance capact 
tatne resistance 

When a ao-caUed ‘‘bad dielectncal medium Is put between the 
condenser plates which possesses to a certain degree an ohmic con 
ductivity or "current resistance”, and thus conducts the electrons 
the electnc field forces will produce currents flowing In this medium 
and generating In snch a manner a Joulean heating effect In 
this case conduction will be produced within the 
dielectric together with the capacitative current 
Distribution of the electric field forces In the condenser neld. 
Hertrian wa\es. The total effect of the electnc forces existing 
between the plates or the space thev pass through is termed the 
electric field or ‘‘the condenser field” 

Pro\ided the electric energy between the plate* or within the patient be 
not transformed to heat, this conden er field becomes the startin'? point (wa\e 
centre) of a Hertzian wa>e radiation, penetrating into space In which it Is 
spread in all direction* like water and acon»tical waves Therefore 
owing to the high frequency of the current* producing the field, the apparatus 
u-ed in short wa%e therap\ would generate Hertzian short w*\« the length 
of which ihould be equal to the speed of light (300 000 km/sec) dhlded by the 
frequent} jre\afllng in each case Owing to this phenomenon! the term* 
‘‘high freqnpncj" or short wa it" field ha\e been chosen. 

The more short waved the field, the greater i the numl>er of 
the current impulses flowing through the condenser per second, and 
the greater I the inten it\ of the current therefore the production 
of powerful phy ical or biological reaction is highly facilitated bv 
the generation of the k-hort wave condenser field 

The electnc field forces are not uniform! v di tributed lietween 
the conden er plate- Field line figures illustrate the distribution 
obtained in the air or anv other homogeneouh medium (see 
Fig Sa and b) The lines (Fig 3a. 3b) show the direction of the-e 
force and al o that of the lines of current flow generated 
within the field when a conduct l\ e homogeneous medium is used 
The den itv of the line*, upphe* a mea ure of the 
eUctrtc field forces acting on the different parts ^blch 
determine the Inten it\ of the local energr and heating effect 
a ociateil with the- e individual point of the penetrateil medium. 

The heat qnantiti produced 1 proportional to the 
squire of the tlictnr field tnnjrth. hi that differences of 
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the field forco on sopnmto points ennso strongh differentiated 
lient snluos 

Tlio following slioidd Ikj taken Into consideration the field linos 
shown In tho figure 3a are propagated in nn npprorimntolj rectilinear 
direction onlj within tho axinl mid part of tho picture hurther a 
dhergonco of tho onorgj linos, a socallod “onorgj spreading” 
Is obsorsed, which is particularly osnggeratod on tho limiting sonos 
of tho figure 



Fig* 3 a and 3 b 

a) Tldd distribution with n largo valno of the* mtio plate'-dlstance'/platc 

din motor 

Owing to tho spreading of the* field linos tho field Is approxinmtolj 

homogeneous only In tho mid ]»art of tho field IociIIhmI Iu tho figure 
b) the dottcel lino*. 

b) Held distribution w Ith a sninll v nluo of tlio ratio pi ito dlstanee/plate- 

diameter 

Tlio field Is practically homogeneous except for tlio spreading on 
the limiting xones 

Tho amount of spreading deponds upon tho relation tho pinto 
distance licnrs to tho pinto surfneo or ellnmotcr re*i>cctl\ eh With 
n Mnnll proportional vnluo tho spreading Hhowlse* occur* to a smill 
degree (t,eo Fig lb) Exception must Ik* mado ns regnnls the 
limiting tunes. 

The fit Id line figures represented In the nlnive dingmm are nl o 
ni>pro\Imatc h npplicnhlo to tho conditions prevailing In tho practice 
of therupv which means fn the hetorogoneous nunllum forming 
the hum hi Imdv provider! however tliat verj short (ultra short) 
wnvt**' nr iimi! n onh with theso wave and to a |K*rf«ction which 
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depend upon the deprce of the shorfenlnp of tile *ue lenptb 
tin cnpncltntle e nnd the ohmic resistances cln be equnll cd 
o K npnin'd the other to such an extent that the lioch resistances 
lieeomc almost homopeneour Furthermore, It must be presupposed 
that the electrode area lie smaller than the surface of the bod\ part 
to lie treated tilth m\er e conditions another field ill tnbntlon is 
obtained no nill lie shown in a followin': chapter 



Iti fraction of tlio electnc lines of force on tin Hmltlnp urfjcCs of 
dulvtrh livtn* of dlffrrint qnallt\ Hie fljnm *howe thr rrfmctlon 
<ht tint'd when |u In" through a medium af 'null dielectric constant 
(nlr i 1) ind anotlnr of \er\ hi"h dhlcctm eon tint (Ixxly tl 
*>Sfl| There! the n latlon tan a tan a q tl ( 

If w\rral dieleitrk la\erv of difft rent eWtro-jh\ led qualities (different 
h lettn con tanl mn> jaipt lot. for In tance air and hodi tl iim are pa mn! 

thron^li within th con len er fi 1 1, the el itric fin Uni meetln ol U ^u< lx 

the limiting eurfait will uml rpo a r fraction wlnih ol \ a j h\ Ird law 

iLtnp nt law) lmilar tr tliat tmp in hpht ra\ rt fraction ( fno law) on th 

limiting tufa es of o| tlcal medu of hfferrnt d n Itle* Hut jf, ti< 1 1 line 
ftimre i n«t t" enttalh alt rtvl. and thl Heel 1 of no lmj*ortanco In prathc 

M nti n f thi I imh ma I hr fir i »tn| I t n*^ ( ). 

The depth effect In the condenser field Schliephnke effect Tin 
pr idin„ «il tin In Id i of Mj.1i Import-inn from n pnetient point of 

\ii\\ a It ditmnlm tin dtpth < ff« ct \\lmlt can In mil ml 

1 I a t r n II an 1 It elr O* r fanflaO l r hi ktrnd nanordnnnc In d r 

t Itraknrtw II ntfwraj i anf Ir- Warn i rt »fan»_ im kr n r Clin* Infla n «• of 

tV 1 tr 1 arrantr m nt In ultra eh rt i«a\ th rap uj n th h at li tri 

I in n in th I uman I I ). I rl II al i **\j M L \ I an I r 
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It is evident that the low field line donsitv existing In the central 
portion of the space between the plates — or in tho deep parts of the 
modium passed through respectively — will produce a heating effect 
which is considerably small as compared vi ith that originated near 
the surface, I e , within tho region of high line density existing in the 
neighbourhood of the plates Owing to this, two important practical 
consequences should be l>ome in mind for obtaining good depth results 

1 The dimensions of electrodes must always be as 
lnrgo as possible under the conditions pre>aiifng 

2 The electrodes should not be placed on the bodi 
to be treated but arranged far from It nt distances of Mich an oxtent 
that onl} the central homogeneous field rone, is It is limited in 
Fig 3a bv the dotted lines can pass through the body In other 
words The field zones near the electrodes, which are 
characterised In their increased field density mubt lie 
outside the bodv to be treated In order to a\oid in 
admissible surface boating 

The importance the electrode shin distanco has in practice was 
found cmpiricalh by Schllephahe, and Interpreted theoretical!} 
bv Gebbert, Piltzold and Bectr. Tho depth effect obtainable with 
appropriate electrode distances is alf-o called “Schllephahe effect” 

2 The dielectric. 

Conception of the Dielectric. In general lavers of Insulating 
material placed l>etwecn the conden er plates are qualified a 
dielectric But m a wider sense till denomination 1* also ir-ed 
for medium pa 4 ', ed through within the condenser field ns for instance 
organic tie ncs, water air gla s roblwr and so on 

The reactfon of the -various dielectrics different as regard- 
the permeability the\ offer to tbe electric force field ami their 
n peetivc heat capacity This i« of importance in therapeutic 
practice a these differences influence to a high degree the current 
and heat di tnbutlon in tho patient h l>ody 

Loss Tree and loss producing dielectrics. Dl Unction is mndi 
l>etw(en two group of dielectric it tbi ideal or lo s f ret * 
dlelectm which i not heated wlien iM?netratcd he the electric fie • 
and the 1 producing or bad” dielectric which 1 warmed up 
owing to 1 1 lo- i of flectncal energe produced b\ Ute e ect c 



The dielectric. — Heat generation in the dielectric 
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current or by the transformation of the electric energy into heat 
respectiaely It is true that this heat presents a real ad 
-vantage in the practice of therapy for according to the 
hnowledgcwc baa e gained hitherto about the phenomena 
in question, this heat is the main factor of the them 
political effect aimed nt whereby the bent distribution In the 
patient s body becomes of particular importance and will be de*cni>ed 
In detail hereafter in another chapter 

The loss-free dielectrics are A accum, — air and gasses under 
ntmo pheric or eleanted pres ures and nt normal temperatures 

Certain artificial dielectrics e*pecialh insulating material* are 
almost loss free as for instance glass of a certain qualitt 
Therefore thea are scnrcela warmed up when penetrated 

Lo>v-produciog dielectrics are All solid and liquid substance-* 
of the human bod\ furthermore all solutions of electrolytes colloid, 
and leather artificial leather ofl-cloth and so on 

Clothe liaae yerv differentiated diclectnc reaction. Mo t 
textures are warmed up but slightly when dry Moist stuffs 
(per piration) on the contrary produce always great lor-ses and 
are heated up to a high degree Therefore it 1 indicated always to 
unclothe the boda part to be treated when specially strong 
depth effetts are aimed at 

3 Heat generations in the dielectric 
The Importance or the conductivity The heat effect which i 
dependent on the qnare of the electne field force is determined by 
the electric conducting of the lo producing dielectric pa. ed 
through for thi conductivity renders po slide the current of the 
electron to be generated and con eqnenth the Joulean 
heat to be produced. 

Anoth r form of dielectrical hejtlnp I penerated bv the rotation which 
Is produced m certain electncalh rolari ed particle* (dipole* dipole llqnl] ) 
b\ the electric field force* r> that Ihev rotate bke a rnajmet needle In th 
nujmetic alternating bell From a practical point of Mew this heat effect i 
<T mailer importance than th Jooleao effect. 

Importance ot the dielectric constant. The lieatinp ctfict i 
lurthermon dependent on thi n.deli mnlnp pennenl illtc nbich 
d ,f, t rv nt dii lectric offer to the field rorce The relmon nre 
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numerically expressed in tho dielectric constant , which has 
unit \nluo for \acuiira, air and gas under normal pressure and 
temperature conditions, and is a number greater tluin 1 for all other 
dielectrics, as, for instnneo, for wator — 81, for body liquid*, and 
tissues 80 to 00 

Hence tho body substances transmit the field forco lines 
80 times better than an air spaco In other words air lias a 
capacitatho resistance 80 times higher than the both sul»atnncc* 


Influence or the Wave length. Selecthe heating effect Ex 
pericnco and experiment hn\e shown that tho wa\o length also 
operates upon the heating effect 

When several dlolcctrics aro simultaneous^ penotmte<l b\ the 
field forces (especially solutions of electrolyses of different concen 
tration) and the wave length is altered, not only tho actunl ternpen 
tines but also the relative tcmperntuief. of tho individual dlolcctrics 
arc altorcd 

In this wnv for oserv dielectric a special wa\o longth 
can be adjusted b\ which tho boating offcct is optimum 
which is obtained with a determined proportional ratio of conduc 
tivitv/dlclcctnc constant 

This fact which became known by tho i search work of 
r ttzold Burst's n, McLonnan and Burton, and is signified b\ 
the selccth e or wave length (frcquencx) dependent 
lie at” (*) is specially pionounccd in electrohtefe and colloids (Hg fi) 
nnd occuib lc*s markedly but In tiaccablo quantities in tho dlffirent 
IkxIv tissues (*) 

For a ghen pubotance luulng the dielectric mn tant t and thr ron 
dactl\lt\ r ^elective heating !• obtained if “ ~jT therein ugaiflcs tho 

frequenc\ , , 

In this cape tho ohmic condnetlUU h *1 o equal to tie capa i\f one 
or in other words, the electric ennent has the pame \a ue a 
ca[ucitatne cuuent 


(1) I Jtiold. Die En>«nmu>c cl« FJeUreMe Im l.e.l.r^erntee 
Konden it if l| nnd ihic Bodeutung Mr die Meduin (Thr heating of r e< 
Mr< in tl high frequent \ field and it* Imj ortance in imdirol i ra tuel an, 
X oL 3 . i K>— ns, _ . 

(*») s ii, p |,jU kurrwellrnth raple (Fhort Wave Therap). 97 ^ 
pap 71 I bert W U 1934 \ol +» page 1^- 
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Selective heating of ver> small particles. Point heating A err 
small pfuticles of a substance lving amidst medin with another 
diclectiic constant can also be wanned up selectively The oppression 
solectivolv here onlv means an additional heat of thete 
particles as compared with that of the surrounding media and lin* 
therefore a wider sense, which docs not Imph that tho bent effect fa 
the optimum obtainable whenever produced bv the selectivo action 
of the Individual frequenev or wave length nccoiding to the 
designation given above 



Fig 5 

Elective Heating of Liectrolvtlc s olntion« 

\* mav Ik* seen from the turves the wave lengths necessary for 
obtaining tin seleitivi he it decrease with the Increased conci ntr itlon 
and condactivltv of the solutions 

I on find piovcd till bv belting in the short wave field an 
omul ion conipo ed of a hv United clcctrolvte and oil 

\Mtli temiiernture^ of from )0 to 80 centigrade tho electrolytic 
olutum \\a< nlreulv ippilled from the oil producing scattering 
noii I vulenth thi faiillng tmipinture of tlu clcctrolvte had 
alrindv Ik ( n niched wlnnn tin oil wn till relntivdv cool nt that 
tinu Tin ttm]H nture of tlu omul ion men ured at tin momint 
proved to In the nvinge vnltti or tin different tuupcmtun^ of the 
eh etnilv te and thi nil 
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fechlicphnh o ha** piovcd hr cxjwmnents that gelccffyc 
heating (in n wider sonso) also occurs in \or\ Mnall particle* of the 
linmnn Ixxly Tlio red blood corpuscles are warmed up to n higher 
degree than the blood aenim and eerfn/n hinds of cellule nro able 
to reach a higher tomperaturo than other 

Heat concentrations of such character which aro manifested at 
points and aro produced in the smallest corpuscles of tho suh taiico 
are examples of Point heating (') 

Certain specific short wayo reactions ns, for in tnnee tho In 
finance these wanes Im\o upon bacteria, at least when in \ftro are 
probably duo to this seloctire heating offect or point lienting 

This is also shown hj an experiment made h\ Kow nrschih (*) 
who placed a water recoptncio with living fishes in the short wn\o 
Held Tho fishos, owing to ovorlicating, died a few minutes after 
liming l>ccn exposed to tho Hold whereas tho water did not indleato 
a remarkable rise of tomperaturo 


Voluntary- Selective Influence*. Special difficulties limit tho 
possibility of operating \oInntanly on different body material*) by 
means of this selectlvo heating effect, as may l»e dono with electro- 
lytes bj continuous yanntion of tho applied way o length In imrticular 
there are individual differences in tho wayo lengths producing sclcc 
tiyo effects and in addition, the physical constants determining the 
selcclhity aro al o changed in the same subject by biological pro- 
cesses such as changes in blood supply, conditions, nlttrnthm in 
tincture fnt formation and so on 

Onlj when It is possible to determine accurately these con tant-e 
iconducth Ity and diolcctric constant) licforc treatment could an 
advantageous system of applvlng a select no wnye length be 
adopted Gcnornllv speaking this i*> unncce arj In practice a s 
successful therapeutic results obtained with fixed ultra hurt wn\e 
length already are greatly superior to thoso obtained by nnj 
othi r therapy mctlioel 


(1) Hi ronei f tion of “Point Hratlng" *PP»«I to beailag lent on 

wave lt-Djrth and onjnnatnl In microscopic particle of adirtretr c<ci n /^ ^ 

fir . a, in «„ .rtulr In UMlJ t>a< V)rllr n «.ml dr, -* > 

rmlmni. Ih «... I»ml of relertl'p kratintf- Mr-Mr-f^-M " « 

(*>h CU-r He «drlt,.r d r &■«*'«« 

I hn f f fftolLmriMH* 


Heat generation In the dielectric — Wave Length and Depth Effect. lo 


^Nevertheless the po«»ihilU\ of selectively operating upon the 
corpuscles should be considered not only for scientific reasons, but 
also for special purposes lving within the working domnm of hospitals 
and research laboratories 

Therefore the Siemens Reimger Werke, Berlin, ba\e 
designed apart from the usual short wave apparatus with fixed wave 
length, the so-called Ultra Pandora , which enables the wave 
lengths to l>e modified continuous and which will be de cribed Inter 

4 Wave Length and Depth Effect 

Influence of the wave length upon a medium of homogeneous 
la>ers When a glass trough filled with minced meat is penetrated 
in the condenser field, thermometers lieing immen^d at both the ends 
and In the centre bo that it is potsiblo to ascertain the temperature 
rl es which take place in the interior and on the surface of the field 
determining in such a manner the relation of the temperature or the 
relative depth effect no remarkable differences are indicated 
when raodlfving the wave length 

But this proportion Is fundnmentnUv changed when the thermo- 
meter in the mldt>t of the trough is arranged in a glass liottlc which 
is likew l-e filled w ith minced meat (Fig 0) 

If then, to begin with, long wave diathermy current is led to the 
minced meat bv means of Imre electrodes no remarkable depth 
i ffect i obtained owing to tho fact that the diathenm current cannot 
pa s through the non-cumlucti\e gla s of the l>ottle It therefore onlv 
surround the l>ottlc and no heating effect 1 everted upon the minced 
meat enclosed In the bottle neglecting the temperature rl e originated 
l*\ the hent conduction through the gla wall which is of i-maller 
Importance 

Bhen npphing the longe t short wnvt emploved in therapv that 
i to >*nv the SO metre ware the middle thirmometer nl o mdlcntes 
n <imiH.ratun ri c which 1 originated bv the beating effect of the 
current Tin Umptnttim ri^e of the minced meat within the gla 
Initth will men a e con tnntlv when current of continuou U 
d.srta mg wave It nsth are utlWd and ndvnnci to tin temperature 
n t obtained In tlu te^t earned out without thi gb )#>ttle when 
'trv hort w ivt art u etl 
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The re-ult*. of thi, te t ore explained by the fact that the glx * 
wall of the bottle, which is in contact on both tide- with the minced 
meat form a condenser, the capacitative conduetivitv of which 
in the degree to which the wave length becomes shortened according 
to the etatement on page 7 


Thi mas l>e formulated as follow* u Tbe capacitative i>en 



Fig 0 

Glabi trough with glass itottle and three thermometers within the 
condenser field. 

The trough and the lwttle nre filled with minced meat Tin 
temjterntare rim of the thermometer placed in the bottle d<|K*nds 
on tin wore lengtli Tills experiment Illustrates tho observation 
that human organs surrounded by masses of lad electric conductivity 
ffnt ami Ixmes) can be p* nitrated Die more Intensively tho more the 
wave length applied Is shortened. This investigation may nl o In 
carried out to ndvautago by employing a field prolnj nnd will Iw 
described later In tills case the trough and Iwttle arc to lw filled 
with water 

Win. n tin wave length I shortened to such an extent that the 
eapneitlvi conduetivitv of the glass "all of the ttlo Is cipinl to tin 
ohmic conductivltv of the minced meat, tli h tffict m 

1k> obtained ns in tin cxiicrinicnt carried oil * pin s 

and in thi cn t Is optimum. 

(1) The cxjrc« Ion hh 1 18 **“ b 

one No wa pen trot t«een th 11 

field charact ri eil \iy t emjilnvn 
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Hence in therapeutical practice all human organs surrounded In 
mas cs of luid ohmic conductivity i e., fat bone* fascia can be 
penetrated the more intensivelv the shorter the -wave length emplo\ed 
and generallv speaking owing to the special composition of the 
human bodv which consists of several Inver* of well and poorlv 
conducting substances the strongest depth effects will be 



Fig 7 Fig 8 

Fig 7 

Field and current dl tnbution In short wave therapy 
The capacitathe resistance of the fat layer Is decreased so that a 
relath ch strong current pas«es through that laver and the Inner 
organ. In order to make more evident the conditions existing the 
Idenl flell structure or flow of current respectheh l represented 

He 8 

Current dl tribution In long wave dlathermv 
The current prefers the paths offering the lowest rcsi tance and 
therefore pa e* tlirough the tl oes of good condnctivlt} The fat 
la\er of had conductivity allows *Ught traces of current only to pa s 
through o that there h hanllv an electric Influence on the Inner 
organ, even If it i of good ion luctivitv (Screening effect of the fat 
la> er -mm nt h ulow “ ) 


obtained with the chorte t wave*' The current condition oli- 
tnlnxbh are rilngramtmticallv fetched in Fig 7 and 8 and make 
< \idf nt th< diffi rtnee exi ting l*ctween hurt i\iu thernpt and Ion" 
wa\t dinthenm Held 

\t tin up ] mt part of th« hort who range near the 30 metre 
v.a\i hngth tin condition approximate to tho^; prevailing in 
<liath« rm\ prop* r 

Vrllwlj Sfh b Art, ah rtw n Th»r»pj- „ 
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The experiment made with the glass bottle meat phantom 
explains the fact that the resistance*, or the total beating effect* 
tend to become completeh homogeneous when the wave lengths are 
sufficient!* shortened In practice this effect is characterised hr the 
current paths which now do not prefer the media of smallest ohmic 
re stance i e*, the larger blood vessels as is the ca*e in long mre 
dlathermv for the capacltativc resistance* high as the\ are for th^ 
long waves n*ed In diathermy Iiecome equalised more and more to 
the lower i*w tance valnea ol the Wood canals by the application 
of short wave* 

To emphasise the difference* exiting In the shortest and the 
short wave treatments respecti* ely, the designation Ultra short 
wave therapy” is sometime* u«ed for waves under 10 metre** of 
length and ^bort wave therapy” for wave length* over 10 metre* 


Electric Depth Effect and Thermal Depth Effect. Generally the 
strongest heating effect I* achieved with the shortest wave*, provided 
that sufficient energy outputs are avaDable for producing sufficient 
heat sen ations However it Is also po «Ihle that certain selective 
beating of the organic snlistance* la obtained bv the action of definite 
waves of greater length* as ba« been shown Irr the experiment made 
Iv ^cblicphake and Gebbert 

Therefore it i* recommended to diride the conception “depth 
effect” into “electrical depth effect” relative to the electne 
force field pa ring through, and the true ^thermal depth effect 
Contrary to the electric depth effect the thermal one i 
exposed to influence* produced b* Mood circulation cooling and heat 
conduction 


Influence of the Wave Length upon the effective Eleclrode- 
Skin Distance. Another indirect improvement of the depth effect 
ol tamed with short wave* i« recured b* arranging the electrode at 
a Large di tance from the skin which Is rendered po- IMe bv the 
mien died capacitathe penetration power of the bort wave> in the 
air media. According to what l* explained on page 10 the e rgo 
di tance even enable u to achieve the l*e t depth effect?- 


To a (.rum decree ft I go- Me *1 o »it h lon^r to e tb 

tapaciuti jw-d tratioo jxiwer In air brrrrr and a **" krprr « r in 

Ji-Unr- , n ti . Duai^r taproMUr «br dn*l> ™rrt-r«dl=' 
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on trncthe mea»nre^ (Incrwi ed \oItape' on the electrode or tb* condeiurer 
plate') are eraploted. Bat »s It has been houn bv the eiierlroent on the 
jrla bottle phantom, the depth effect realised m a ft ratified medlnm with 
longer w a\ e» 1 ? not equal to that o! talned with hotter wave' the electrode- 
kin di tance and the other condition being the ame In loth ease* 
(^ee Fig 6. page If) 

The depth effect therefore depend on two faetore Le_ the electrode 
di tance and the wa\e length (freqoenctl. Wh n the ten»ion Increa-e* onI\ 
me factor I improted. that i* to at the electrode di tance 

Reduced wa e length* (Increased frequ net) re-nlt in enlarged electrode 
11 1 1 nee* and Improted d pth effect* fimnltaneon I\ 
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DL Technique of Short Wave Generation 
and Short Wave Therapy Apparatus.! 1 ) 

1 Undamped valve oscillations damped spark gap oscillations. 

Short wave currcnth nro produced by two method* In the firet 
mothod, which also Is more gcnoral, an electronic valve connected 
to nn oloctnc oscillatory circuit is excited, in the second, a fqrnrk gap 
of tlio x\ ell known typo, n8 wwjd in long wavo dinthorim, serves thle 
purpose Those mothods aro cliaractciisod bv ceitain differences of 
their function 



Fig 0 

Undamped oscillations of an osi History cln-lllt oicltul by the 
electronic v live. 


The valve works in this cn*e with constant direct flaw v° Itigu 
and therefore produces oscillations of constant 
modulated oscillations ns opposed to tlie moilwlat d on 
which are obtained by modifying tho nnodi voltng. ns witli niter 
anting \oltngc (See also Tig 10 and 10, ) 


Tho electronic vnlvo generate* so called undamped o dilation 
of n strictly determined wave length ( s cc 1 ig 0) Owing to 1 
reintivclv high efficiency obtained even tho highest outpu t> " 1 


(1) The practitioner who Is obliged to mvo time duj in the hr-t tanic 
pjp o\er tli e on tiuetional detail which haie been gntn re 
occasional trdinicsl in\ estimations. 


Damped and undamped oscillation? 
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cnn Ik? applied In practice are generated within the nltra short wa\c 
rmpt in an economical manner 

\ oppo ed to the electronic \al\e the spark gap supplier 
darnel oscillation of non liomogtneou (heterogeneous) nnu length 
(HU 10) Lpon a predominant waae length i «uperimpo ed 
a mixture of MAira! different iu\c length* (we shall deal with thi 
matter in detail under Chapter I\) High outputs n« required for 
diatln rm\ can Ik. obtained within the long wn\e range (300 to 
000 metre ) in a Iniplc manner h\ means of the spark pap but m 
tbt hurt wn\e range of from 3 to 30 metres con hlenhly ruluced 



Fk 10 

Duiijmn! o-t Illation In an oscillator} circuit nclted with thi 
park gap 

Thi* damj *1 oscillation produced I \ spark gap are character! ed 
1 v their hi,_h initial amplitude th ir npid il area i and final detjy 
llnaklng of tin |wrk) a will a 1\ the n lath eh long interval 
I**tv. in the mcwdiiv o * Matin,. park dl charg 

output onl\ will Ik achkami owing to the rtlathih unfa\ourable 
« ffici* no\ of tlu p irk gap whin it i d» md to km p the 
rq par itu prim within na onabli limit from nn economical (mint 

of a [< vi 

Tie * ffici* ne\ or tlu o dilation pm* rating proc< *dua\ 
d**cr* i » win nth* wa\* produced an horhmd Indeed tin law 
i pM nlh \ alii for th* pikpip irvic* amt then for* th* output 
1 tainal h with park ^Jp in hort wa\* tin rap\ onh amount to a 
fraction of that r* ill «*! with th* ♦ Wtnmio \ak« wlun for r«a on 
f In titutm^ ic m ct * onipan-on appro\innt* K th* mi* appantu 
I ric an! tb am wn\* h n r .tli nr nm i !* n I 

In t * mniH 1 tb ni* t h mI of n cil! ithm frndurtiin ar* u **d m 
tli r n tructi u «f U irt w i\ a; pinto th apj Heath n nn P i *if 
nlmh In th r ip\ i | nnnnh !* t rimii i I a th *hff n rit output 
in I nw 1 ngtli 111 \ ||| j 1 % 
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It la true that abioad the eparh-pap la scarce)} used for short wave 
pedcratfon, electronic valve* being cmploved for tbla purpose alnKHt 
exclnslreh as Its geneial application in these countries la not rcatrfctej hr 
patent rights as In Germain 

The electronic valve ’S nltmblo research work has been donL Iiv 
the Siemens Relmger \\ orko in tho construction of the fiiM 
bhorf wnvo thernpj Apparatus produced In Gcrmnni This apparatus 
uai equipped with tho samo types of valve which arc gcncntllv used 
in the wirolcss transmission. As short nave thenpv stinins 
tbo tnl»e mntorinl to n higher oxtent than wireless technique 
certain Borneo inton nl» of rost lia\ o been prescribed for cooling 
purposes nftor periods of 10 to 20 minutes of treatment with 
these valves 

To-dn), on tho contrniv, the SWR (*) omplors sjiccinl valve 
for medical purposes, which arc characterised hv tlicir bighlv in 
creased thormfll capacity and, therefore, allow a total!) unrestricted 
treatment time No technical difficulties liavo nrison, for instance, In 
an uninterrupted service (*) of 10 hours applied to different patient 
Progrcssiv c officioncj reduction duo to diminution of emission, 
which often happens with broadcast receiving valves cquipiied with 
oxvdircd hot catliodes owing to the slow evaporation of their oxide 
coating, is totnllv eliminated with these valves os their hot cathode 
consists of pure tungaton without additions liable to vapori atlon 
The u&o of theso valves in tbornpentical practico 1 thcreforv 
not restricted ns regards the opointmg time, and to-dnv the) provide 
a service duration amounting noimall) to 1000 up to SOOO servlci 
hours rencliing at times even *1000 hours Generali v sjwnhing servlu 
economy depends on tho guaranteed working duration, and the 
efficiencj of tho apparatus and fts economical service an ehiefiv 
dependent upon the technical i>crfcction of tlio dei>cndcnt vnisi 
Tho Stemons valves employed to-dnv are rcprr-enttd In 
figures 11 and 12 Tig 11 illu tratc* tlio concentric arrangement ol 
tin time* electrodes flic anode i of n cvUndrical slmi»e nnl form 


1 ) s It W — Piemen* Itelmpvr Werke Berlin. 

I h Anzelgr tellnnjrra and Ergel nl m* dcr KartwellenlK-lmndlunp m 
der (1 i up (Indication* and revolts ot ehort wave treat went m terjp 
M m v 1934 VoL r 
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tho cmdng fnshlo tho casing the grid i placed which piojects, at 
the tipper end inside the grid is mounted Mil hot cathode formed lit 
set eml stretched tungsten wires 

The water-cooled inhe tjpo (Fig 12) of the feter thernpt 
app-intu' I rrotherm constructed In SKff, which will lie 



Fig 11 

GUI Electronic A nlve of Siemens and ITnlske Berlin. 

Tlie \ the his been designed especially for producing short and nltra 
liort wa\ts for therapeutical purpose* and Is employed with the 
S ILW short wove apparatus 
V “ connecting pin for the anode 
C =- connecting pin for the grid 
II =- Heater connecting ping inside the base 


dettciibcd m detail later has the game electrode arrangement hut i 
cbuncteiised hr the special shape of the hot cathode which take> 
the form of n c\lintlneal copper \ easel hermetienllv scaled to theghs 
bulb The cooling i effected bv means of a remo\abIe receptacle 
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h0t “«'^ ,Ch Th h o water ^g ‘e^'Z "t""”' 3 th “ 
particularly Ingh oscillation outputs ° ° pr0,Juco 



.. n R 12. 

Jt r <ooIed < Iectronlc %ahe of siemens anti Ilalshe Berlin 
Th< ' »K ines for transmi Mon as well aj for therapeutical pur 
1 * rpn, l* rs jkx fl»le Miort wa\es of esjtetially hl"li output 
° 1 In ( J it i g employed In the fe^er therupv apjiautn 

Pyrotherm. 

II Ilf ater connecting j lu^. In ide the lmse 
{ f < nnectinjr pin for the jrrhL. 

K remo\atIe nno<le coolin,. \< el 
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2 The calve equipped apparatus 
a . The Prlmarj Circuit. The diagram shoun in Fig 13 illustrates 
the nothing principle and the operation of a valve equipped 
apparatus 1 shows the transmitter primnn system and H the 
receiver secondnrx system (the patients circuit) ( l * * * * * * * * * * * ) 



I - Primary System (Transmitter) 

TI — Secondary System (Receiver) 

A — anode 
0 = grid 
H -= beater 
Hs - beater \ oltage 
A 13 - = anode > oltnpe 

I>r ^ choke coils in the heater and anode eurrent condnctors 

(1 *= bridge for tuning the <hoke colls 
115 = voltmeter for the heater current. 

Hlt = heater regulating resistance (urtable resistance) 

C5\ *= grid resistance 

h - fixed condenser 

k -=» connection point of the mode c ur re n t at a voltage node of 
the oscillatory clrenlt 

h * coupling colls (v. orklng principle of a tran mltting and a 
rt celling oenal) 

P Patient l>etween the condenser electrode* 

1 -= Indicating in trnment (thermo electrical ammeter) fortuning 
VC = t uning condenser (unable conden er) (purpo*e^T 

(1) Utetmtnr llerpmann, \er*uche mlt hochfreqnenten ungedainpJleii 
elektn-then ^chulnguncen (Experiments »ltli high freqnenev undamped 
leitnc (Kt illation ). Berlin and Rome T oblUher Durand r 



2G Technique of Short Ware Generation and Short Ware Apparatui 

An anode \olta^e of 4000 toita evicts lietneen tbe hot cathode H 
and the anode A, which causer the eleetroof, emitted In the hot 
cathode to flc with a teiocttv of 1/100 of tbe apeed of hpbt to tire 
anode tmtereing the grid, tlma continuing In this manner the anode 
current of the anode circuit 

When a xoltage of negative character as regard* that exiting 
on the hot cathode is applied to the grid, the passage of the negnthc 
electron^ is obstructed and the electron flow consequently weakened 
On the other hand, the electron flow Is reinforced with a podtneh 
charged grid 

Hence the electron flow can l>e regulated hj means of a high 
frerpiencr alternating xoltage impressed on the grid In such a manner 
that onlv high frequenc\ impul eg past, through tbe \alve Thc*e ini 
pulses excite an oscillatory circuit connected to tbe -valve in an 
Esau** circuit fretting up a continuous o-clllation. 

It * fluid ?>e po sihle to use a special small o cfllator for 
producing tho regulating high frequency alternating voltage (separate 
excitation) But it ib more convenient to work with self 
excitation In such a wav that tbe gnd itself Is ngidli connocta} 
to tbe o^cfllatorv circuit and Uius is silf-o dilating The gnd forms 
a conden«er together with the anode (Internal capacity of tbe tulx*) 
and in conjunction with the fixed condenser K con tituti tin 
capacity (C) of the o dilatory circuit Tlie fixed eonden or serve 
the purpose restricting the anode ten ion against the grid and tin 
gnd re 1 tance in such a wav compelling the anode current to flow 
through the valve pasnng tbe anode A aDd not across the gnd- Th< 
left hand coupling coD KG and the connections con titnte the mU 
Induction (L) of the jjnmarv o*cillaton circuit The product C Y I 
determine directly the naie length (2) produced or the j»erimHc 
time <T) proiwrtional to It. According to the formula of Thom on. 

T <= 27 I'CX. so the i>enodfc time decrease*, in the proportion In 
which the product C X L Is reduced 

Tin grid rt 1 tance GW sen Ibt purpon: of helping to 
a fixed average \alue the potential of tlie grid (voltage e\i tm n 
Itetween the grid and the hot cathode) which affect tht efficient' 
of the < ciUatu n generation 

< lu.hc ci il Dr prevent the o nllnllon pr-iluccJ from 
v.nmlermp . tt islilch -nonlil re nit in nn em^rt liethitlwi 'S’ 



The valve etjuipjiod apparata 


wire cunmctinp up tin anode ind the In atm? current rouree Tin 
winding of tin e coll nr < n«Ijii tul to tin optimum \nlm uhlth 
dtjvend on tin wave Unptlu l\ tin aid of tin brielpi d 

\ nn.jril it frrf|n nc\ <1 trrmin 1 to mpai Itv and If India tlon. tlir 
o*ullator\ circuit ma\ l«* comi»ar»*d with a (unlnp ft rk th tonr frrfpi no 
of whhh i ilianut ri rd 1 \ ft mi * and Ha tit Itv "1i n thr tnnlnp ft rk 
i muted tv m an of an H Uro magnet (Kb* 14 ) width i l in t j rati* n 
tv mean of a untatt fitted t< tli tunin" f« rk with a connect I in like that 
exi tlnp in tlie tnniH r I II thl tontatt f a] fill th funttfoa rf th grl L 
win h o (Hiatt (lectrirallv with th **-rll1att i\ tmuit The u ntatt a lju tin£ 
M'tT-w J mat In* tomj irrtl with the pril red lame f \\ 
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Tuning fork t \clted !>} nn electro magmt 

I p vlv ini lutti r\ 

II t lit tro nupm t 

k t »nt irt 

J adjn ting mu of the tontatt 
Th 1 rtro nupn thallv vclted jm rfodic il a till ition of the tunin,. 
fork. nuv Ih* romp iretl with the undnmpttl t lectrlcal 
OO illation J rodnred 1 v the elertronir v .til < 

\ <_ ( iltematinp cum nt; tran forun r arc u ctl for upphlng 
tilt current nece» nn for the hot cathode and the anode Tin 
A C tmn form* r I the mu t ‘•implt and at the enme time the mo t 
convenient current -ource 

The nnode voltage i not variable in the apparctn de^cnUd 
nlK >'f The luster roltage ol the lint cathodo ctm lie modified In 
mean^ of the hcatinp regulator IIH for adju tinp the do a;re rite to 
lx; applied Vdjii tin), the heater roltage enahle a prncticnlU 
rcpnlar ranatlon of the output to lie earned out a D d at the earm 
time pan the hot cathode or the valie re pectiveh in the lx t 
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V° n hie manner, a« the filament 1 heated in every ca-e ttrietlr to 
that degree which curreaponda to the re<|nlred i-hort waie do-age 
The working principle of the electronic \al\e implie the fact 
that onlv one half wave of an o-cillation of the low frequencr 
alternating maint current 11 n«ed for producing the o-cniation, at the 



Fur IB. 

Carre of the oscillations prodneed by a valve equipped thort ware 
a pj a rates working with half nave operation. 

Ln damped oscillations are generated (see Fig 9), but tber 
are modulated at the frequency of the main The tune a shows 
the sine form of the mains voltage The interval in the oscillations 
is doe to the fact that one half ware of the mains voltage f not 
n*ed for generating the oscillations Indeed this deficiency of one 
half wave does not result In a disadvantage such a« for In tance 
decrea e of efficiency Also in half w ave operation essentially 
higher oscillation outputs (watts) can be obtained 
with the electronic valves than with the spark pap 



Fig. It 

Curve of the oscillations with full i*vp ojieratlon. 

This tlnd of ojieratnm. suitable for producing extra high outjrtits 
1000 to 1500 Watts for Instance fs emplaced Jn the /W"M r rffiitrntj 

hort wave ferer therapv earned out with dl tance electrodes Tn* 
full nave deration fs uttiaed id the fever tberapv apjaratu 
Pyrotherm. 

electronic valve only allows. the current to pa through if the current 
ourre jhiIp connected to the cathode i negative (Halfwave 
iperatioiL '•ee Fig 151 

It j pen- die to emplov both the half »i e* of a juried fer tb pr Klncti »d 
f I r- collation when special circuit are aj flied (Two inc*nd»-< nt e* 

in lfi r tirrnJt. u. the tVehnHt eirtoit. or two electronic a! in I n 
jul ie<ti n Fall wav (question, Fi" ITl IJm with tb ' a "°j* 
wit> h w are c nreni*“iL thi would not off r anv a 1 anu^- *n L n 
tb n L it non »-■ arflv cnnjjbeate* th de-im of tb* ajjarata 
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Increase* its price Onlv for producing extra high output* generated 
for i ax Lance b\ the crater-cooled tube of the fe'er therapy appacatu. 
Pyrotherin, foil wave operation a justified from a technical point of view 

b The secondary circuit (patient s circuit) Transmit ion of the 
?bort wa%e oscillation to the patient l earned out bv coupling 
inductively bv mean* of two coupling coils KS the pnmarv 
pv tem I to the secondary system IL 

System II also constitute* an oscillatory circuit and mu. t l>e 
tuned accordingly m> is to l*e able to take maximum energy from 
the primary The tuning principle I the tame ju In the case of 
tuning broadcasting receivers to the tntn nutting station. 

For this purpose a variable condenser l connected to the circuit 
in parallel with the patient (lo "-free tuning condenser AC) which 
add to the capacitntive value of the patient himself the electrode area 
and distance giving an additional capacity of such a value that the 
resulting total capacity reache ju t the amount required for 
correct tuning 

A current men uring in trument I (current indicator) connected 
to the secondary indicate the mo't favourable adjustment of the 
variable condenser which i obtained when the pointer deflection 
1 a maximum 

Both In the primary *nd secondan the product capacity X *elf 
miltution are of equal \alne when correct tuning i> achle\ed that is to *a\ 
electrical re onance i obtained, which mar be compared with the 
aeon 1 1 1 a 1 resonance of two tonlnjr fork* A b w efl kno w el a toning 
fork can eirit another placed clo*e bj to corre- poolln"' oscillation onI\ 
nn I r enth cirrum tancr-> that both the tone frequencies or the corresponding 
l m »i f length are of the arae \alue 

The current Indicator mea unng the tuning effect i not ule- 
jected to hb.li frequence current hut connected to the direct 
current produced h\ a thermoelement which i pa ed through and 
hoited 1\ mean of the high frequency current (therm >-comerter> 

Th« current indicator imultnneou Iv -er\e the purpose of con 
trolling the a lju ted dosage (but doe not mea tire the doMge> Tlie 
r Inflection upon th» ctle ol talned in each ca-e indicate 
clenrh li i_e alteration which cannot 1 h retogni ed b\ auxiliary 
in trum< nt « f impler design ( mall miande-^ent lamp* or 
\acuum tithe-i 
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safetj teZTllZr ‘ ht ' ahe opparatna. Technical 

the SR \\ (UltrnthermT* 1 rart “ of a ™ he e t|ulppetl apparatus of 
tttitrntherm) are arranged as shown in Fig n rm ls 

illustrates tho apparatus readi for nsc and Fie in »i,„ „ , Ib 

of the apparatus ? 19 " ,e ’ nitcl ‘ impel 



Fig 17 

T h e U 1 1 r a t h e r m (Interior new) 
nhe equipped flpjeirntui for wave* of 0 metro length Tilth a net 
therap\ ontpnt of aliout 300 Watt* 

} — high tension transformer 
H - \alvc 

W senes resistance for protecting the \ahe again t o\erbeatlng 
coupling coils 

I* li tame platt (presents the eontact of the two co h>; 
tunln,, condenser 

Hit ht-it regulation resistance (variable re Istunce) 

' h nr conntt r 

t rimiul strij how n on the transformer nl*r\e enable* e\cr> n ual 

r trtn fomn r \oltage to be connected to the apparatus \o 
lin^ jtetlal tare attention or adjustment are incorj* ripd 
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Fir 18 

The l 1 1 r a t li v r m w ith a IJu tal |e wooden upnpth tan I for fillup 
the fcchllfj hah< elet trodi-* 

The uprfplit tand n n ler* jkk fl»l« j netrjtlon with electrode* 
arranged In the mo'-t \aried nianm r applied to patient In a ittinp 
or n.cnndK*nt podtloo. and al^o In i \«rtlcjl direction aero- the 
pjtbnt underlajer 

llolPr* fitted to th< apjurjtu r in Ik* n ed In tead of the uj ripht 
tan I FI? 20 1 The apjuratu I al o ti'ed to ahnntape for 
I ttro nnrlral ojwritiiin* (ranter! ation an 1 coagulation/ of Its4 
IpijHirUnie 
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Fig 10 

Switchboard with Instruments and handles marked with their 
respective designations. A current Indicator \ = voltmeter for the 
tube heater current The switch placed between the measuring Instru 
ments sen es for changing-over the two ranges of the current Indicator 

Figures 20 and 21 illustrate two other types of apparatus, the 
Itndiotherm and tho Ultra Pandoros, which generate several 
wave longths Tho fever therapy apparatus Pyrotliorm, represented 
In Fig 22, comprises an Installation for short wavo fovor tbcrapv 
(Electropyre xii) Tlie water cooled valve of the Pyrotbcrm (Fig 12. 
page 24 works with rectified anode voltngo (Fig 10 pngo 28) in a 
Grflti circuit Tho Pyrothonn has a therapeutical output of about 
1000 Watts with a wnvo length of 12 motrcB This high output 
renders possible large electrode skin distances to l>o applied which 
are neccHsnn for avoiding local overheatings 

Special attention should be paid to tho precautions in con 
struction which are important for the safetj of the jmticnt nod enable 
safe work to lie dono with the short wavo apparatus No gilvtnlc 
connection exists Imtween the high voltage pnmarv circuit and tho 
evcondnrv or pntlont s circuit For instnneo in the Pit rat lierm 
( ee Fig 17 page 30) the coupling colls arc placed at uch a dl tanct 
one from Another (and locked In their resjicctivc ions b\ mean 
of uitnhle devices) that movements of an ev rnt which wouhi can t 
short uixuit are practical!) speaking totallv eliniinaUd ton 
stnictionnl mi a arcs of till or of a similar kind protect agnln t c auger 
from low fnipuncv or high voltage circuits c\cn in en-ci. of in n nt on 
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nults In the electrode entiles and electrodes mechanical damnge and 
lccldentnl touching of luire metal part* In such a case the person 
ouching theso parts would mcreh lie tnuersed 1>\ the high frequonev 



Fig 20 

Pitmen* lLuliotht mi with electrode holder* ami electrode* 

\alw npjurntn* adjustable to two w ivt lengths v iz. to the 0 metro** 
wait with a net therapeutical output of aliout 300 Watt* and to tin 
12 nit t res nave with a nt t thiripeutlril output of about 300 Watt* 

Tin bolder* c in be n niov ed t>> a *ln>,le oi>eration and used for otbi r 
tberapj apjuratu With the npparatu* not In n e tht holders should 
l>e tumnl upward to*ave pace 

The apparatus I al o nltal le for rirrinp out eba'tro surpieal work 
(t int r) and cojjrulatlonl a* will a ll^ht fiver therapy 

eurn nt width i without fnradic tdunulu and would induct htctiU ed 
I uminp trnlv like thtw* can ml h\ tht dhtherrm current 

Mthough m ulation fault an alnio t totallj eliminated provided 
tint tin appamtu i uitnldv ojh rated complitt >afit\ npmnst con 
tact with tin d inpt rou low fnt|U< nev cumnt i nect an 

I riucb ScV bart. Short *r»T»Thrr»pj' 


3 




rip 21 

The Ultra Paniloros (S.R.W ) 

\nl\e equlpjied apjmmtns with two ORI \nl\cs In push pull circuit 
on the hiph frequency side 

Tho wa\e Irnqth Is adjustable to any depree within the limits of 
from about 8 to 8 metres 

hot tlurnpy output with 3 metre wa\c approx. SjOW 
n „ _4„ n „ 530 „ 

„ ~ „ 8 n „ „ 050 „ 

The apparatus cabinet Is earthed for ])re\entinp dangers 
which would otherwi o arise when the low frequence current makes 
contact with the cabinet owing to unsuitable operations carried out 
in the intenor of the apparatus 
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lociliietl mains condition*, nr* conducted to the mains Then It will almost 
he sufficient to n« the ilmplest models or the usual Interference eliminator* 
(email condensers with earthed centre-polnt connected In parallel to the 
mains leads) 

In complicated cases a combination of choke cofla and condensers must 
be fitted to the leads connecting the short m\e apparatus with the main 
Often reliable results are achle'Cd bj suitable operations carried out on the 
disturbed receiver apparatus (changing of position, secreenlup and 
shortening of the aerial and the earth connection connecting a condenser 
in the aerial, sciccnlog the iecei\ei connecting a choke-coil cond<nsrr 
combination to the mains connection or ehoko circuits to the maim ro n 
oectfon, aerial and enrth lend). Earth lead and aerial most be placed as 
far a* possible from the electric conductors and tho salve connections and 
arranged In aucb a mnnnei that th*v are not running in paiallel to the aerial 
or the earth connection respectheh The »cieeulng devices of the recehera, 
the earth connection and the aeilal are to be joined eonductheh one to another 
and connected to earth. 

Onl\ when the rsceiur installation Is modorn In 
character and equipment can the usei expect an un 
disturbed broadcast §er\lce from the most powerful 
regional transmitter 

3 The spark-gap apparatus 

The fundamental design of n spark gap equipped apparatus (’) 
Is ven similar to that used in long nftte dinthernn A primnn 
osclllntion circuit winch is excited by spark gap->, tran mils its 
oscillation onerg\ b\ enpneitathe and inductile couplings to a 
secondary oscillatory circuit (Fig 28) Short waves howeicr, requirt 
the oscillatory circuit to bo dimensioned in a ladicallj different 
manner from an cloctncal point of view The capacity and tho self 
induction must be essentially smallor than tho respecthe values la 
long wa\o circuits Besides, there nro fundamental dlfforencei* a*' 
reganls the resonance tuning lietwcen sjiark gap and vaho equipped 
apparatus owing to the varied physical conditions 

Contran to the case of the vaho equipped apparatus in Uiich 
the secondary circuit I tuned to a priman producing a tpidl' 
dlmen ioned and exaeth determined wn\e length, the ' triable 
tuning conden cr of for instance the spark-gap apparatus Broil 

(I) ''park gap apparatus arc con traded in Oermani prlndjjalb I ' 
following firm Mcmcn Itelmger W erke A< Berlin Koth k Htrne 
Dresden EJektnntSt gcscll chaft y aniU Berlin. 
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fht\ (Mt\\ ) l nmmped In uch n nnnni r tlwt the capaclth of 
tin pnm*ir\ nnd tin Meondnn nn vamd Imultahiuu h and in tin 
mi obtain the tuning < ffect 

Hut tlx nlti nnp of tin capncitv of tin jmnnn n ult in a com- 
(Kiwliuu modification of tin wxtw knptli product d tin 
\altit of which diptnd on the ohjirt to Ik tnnted nnd tin ►iN’Cnl 
tnitnunt condition prtvailin? in the cn i (enpantv and * If 



Hi ipratii of t!i park j. ip npi ir itu B r < \ l f 1 u x. 

Dr - clioki moil 

h — jurk pap n '•♦•iiil la ton i tin? of t«n | irt e a r !■ t. p n r k 
p n | I e I n ? a d j u t » 0 I n d l v I d n a 1 1 v 
I *= primnrv dm] nl ♦*) ilrcult II — •oondarr 
\L = tnnhur londin ir 

IU. =» repulatln^ tonden rr* nljn ted Inmltineou !v In on« knot) 

B< *= fiaed comlenM*ra for k **plnp the hlph voltapi out of the 
secondarv 

J = Indicating In trument for tnninp the prfman to the etondnrv 
I =. jutlent Ik tween the pliable el itrrxle* 

Induction of the ►ccnndnn ) A\ ith tin. Brcviflti\ nnd other appa 
rntu of similar hnpe the wave length I varied within the rnnpo of 
from 0 to 1- mitre*' n mar Ik? etn on the table piven on the 
follow inp pape 

Moreover the t-pecifk electrical condition* require a numlK?r of 
spart^ paps which j nlmut 10 times hlpher thnn that u«ed In long 
wave diatbermv for ohtninlnp t atl facton electrical outputs 
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Table of the wave length of a apark-gap apparatut (Brevlllor). 


Object to be treated 

electrode 

cm 

distance 

mm 

wave length 
metres about 

elbow joint 

OX 8 

10 

0 

j«<v 

Ox 8 

5 

75 

tnee 

8x14 

o 

9 


12x18 

o 

10 

thonLr 

12 x 18 

5 

10 


18 x27 

5 

12 

across hip 

12 xl8 

5 

12 


18x27 

5 

12 


This Increased numl>er of spark p*p# I# nete* an becau e the effidenn 
of the spark-gap la small in the short wave range While with Ion» »a\e 
dlathennv apparatus outputs of from JjO to 200 Watt can be obtained *Hh 
one spark-gap, In the short wave ajraratn on the eontrarv with one 
spark pap therapeutical net ontpnti (>) of from 10 to 12 WatU 
onlv (*) can be produced within the wave lenpth ranpe of about 10 to 
lo metre# Wbefl the tt*\ e length are minted to #maner Mine# the ontjot 
obtainable are still smaller (See FIp 28 on pipe -18.) 

Tlie difficulties of n fundamental character which thu ari e 
compel ua m practice to adopt a compromise *o that one mu«f Jw* 
content to obtain considerable decreased output* as compared with 
tho*e obtainable in diathermy and from valve equipped therapy 
apparatus. Apart from thi one foregoe* geDerallv the u-e of wave 
length shortened to an extent u*ual in valve equipped apparatu 
However practical exencnce has ehown that within certain limit 
thi i a practicable wav of achieving reliable treatment re'mlt 

According 1 * 3 to the articles puldiehed lrv bchliephake (*) the 
effects obtained with short wave apparatus equipped with ►park-gap* 
are letter than tho^e achieved in d athermv but l \ no mean 
comparable with the result which can I>e obtained with the aid of 
valve equipped appartu of higher output# The spark gap equipped 

(1) The term “net therapeirtiad output" or “tberapv ontpat (whfjj 
mean* the nm 1 I n*ed In contradi tfnetion to the ‘masbnnm ntjtfot 
(**## page «j3.j , 

According to m rarer# menu carried out f«r F r/tsch with dr# * o 
a lamp fhantom (*## pap# jj). where! v a tolerance of — lb ** b a 
allowed. 

(3) -MhHephahe **bort ware therapv 1W3, pare Sa 
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►hurt nppnntii Hro\lflu\ ( v K \\ ) i flttiul with 10 spark 

pip n oppo tnl to tin pricttHlm^ tvpi \ nriotlu mi m»I Bn ' itherm 
which were provided mth more and ►park j.ip n « 1% 

Tin output munlur relate to nn ohmh n l tinea com inindlnpr 
to the \nltu of tlmt «»f tlu thorax 



l\ 24 

s I*ark ip equipped hort «a\e appnratu Bre \ i f I q v. 

W t\e nnpe from about 0 to 12 metre* Net therapeutic output nl>out 
110 A\ntt* at a waee length of 12 metn- la ft hand rotating knob 
= tuning condenser riffht ban 1 rotating knob = repulatiof: conden er 

tifrurc 2) illustrate the con tructlonnl de ijjn of the^e *park 
MP" The\ are arrsnpetl horlrontalU m one line facilitating 
* lth such n con tructlon the cooling nece>*an f °r the apparatus 
when u~ed during long period nod nitb high load. \ slot shaped 
nindun In the upper coter plate of the metnl casing allots , the 
sparking of each pap to Ite olr-ersed immeilmtelv o that it t-, 
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po* lblo to recogmge at onco an imperfect operation of an\ individual 
spark gap 

Wo invito special attention to the fact that each individual 
spnik gnp can bo regulated by means of a knob, that is without tools, 
during tlio aorvico, to tlio optimum distance of the gap which is a 
few hundredths of a millimetre onlj 



Fig 2o 

The sjrnrk gip and the \nriable rondenser of tlio Bro \ 1 f 1 n i. 
hncli Individual spark gip cm be adjusted during the service bv 
means of a rotating knob The most favourable cooling conditions navi 
been obtained by nrrnnglng the spark gip horizontally In one rtngc 

hvpeilencc has shown that spark-gaps of shoit wnvo apparatus arc more 
ovposod to failures tlian those used In dlathonnj apparatus as thev have to 
aJju*trd to conslderablj smallei distance*. Thorefore opeiators of *P* rk P'1 
equipped short wave apparatus must be ablo to ollmlnate accidental troo o 
bv themselves without loss of time and without switching off tlir app^ra ^ 
and this is designed for thk purpose 

Individual Adjustment of each spark gnp will prt <*nt , | 1C 
ojierntion from being continued during incorrect working or t io 
spark gnp for in this enso tlio bpark gaps which nrc in good work nff 
order would is charged to n higher degreo nnd in such a wav 
jhi sll»1y < iusc otlur disturbances or even defects 

Finnllv t ft r to tho pcculmrltv tluit tin Brt v i f lux nppimtu 

is tqulpiK I t i uirrent meter (curront indicator) It U tme t 

in some | j equipix tl npjmrntu such an In trunient nn 
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ImwtAtr H nm l*c nv»rt «r l<* atki nbli ur cun noce nn 
to \h nliU to Mipt n 1 i l>\ nmn of n point* r in tninant tin con 
f.tnnci of the ndju tc<l do-ipi or npparntu output durinp tin 
In atment for tin purport of untlju tlnp tlu output to the corroot 
\iilm If rcfpurul 

elimination of broadcast Interference*. The qn tlon or 1 roa Ira t Inter 
(rrvnrv elimination l of hlpher Importance with park pap an iratn than 
with the \al\e eqoljpel t\jc which peneralK d< not jrcxluie Interferlnp 
A a role ] ark pap n[ pa rat u which ha not l *en equipp'd with 
mUl le inter! rente eliminator will penerate braw JI turlmnee o<-iilbti>n 
Thc*e o dilation are pr *ail partlx o\er the main 1 ad to th apparatu 
]>artl\ a apace wj\e> The former action of Inti rferinp oscillation can e* 
more erlco dl turliance* Tliet are eliminated b\ m an of conch n r* an I 
thoke<oll a[edafl\ con tructod for thl purpose which are connected to th 
main lead of the apparato 'sometime* certain Interference eliminators of 
rest Hi ted effect are mnnetted to the opparatu in the work hop In thl manner 
I roudinp fra partial elimination which often fulfil the requirement Thl 
i al o the ta e with the HrevWlnx The pat wa\c are realls ireened off 
t \ the m tal cabin t of the apjraratn l ut onh practical e\j*erlm nt mad 
at the place of erection will bow wh ther the partial Interference elimination 
j rovided for In the work hop 1 mffici nt or whether otJier a iditlooal mea ore* 
ire neces-Arj a local condition can crlou h (an l in an nne\j cted manner) 
influence the Interference 

Th latMt and mo-t effecthe raea ure to lie taken apaln t Interf rinp 
pace wa\e* h the faradlc rape which con It of a earthed wire m^b 
applied to the operation room or of a wire me h cape rorronndinp the 
npparatu and the patient. Thl method oT Interference elimination 1 
howeier \er\ acllnm emplmed In practice 

\e erthelrs the primao. cost* of a \al\e equipped nj j aratn which 
1 r e doe* not produce ant Interference ma\ lie lr- In raan\ ca e than 
tbov> of a » park-pap aj paratn* which need additional mea ure> for eliminating 
I roadca t interferences Tn addition, tare ha to he taken that the broa lea t 
recei er i In pood con lit ion tn m a technical point of clew Thl ha alreadr 
li-en ecj lamed in detalL 
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IV Physical differences between short wave energies 
produced by valve equipped and spark gap apparatus. 

llanv authors do not consider the \alre equipped »nd the 
spark gap appaiatus to be of equal \alue from a therapeutical point 
of vie* Other authors contest this opinion. The ph\slcal diffe- 
rences between the short wa\e energies produced in these two t\pe^ 
of appaiatus are often doubted or even controverted. Therefore *e 
shall go Into the details of the relevant conildeiatlons (oscillation 
damping unlfoimltv of the i\*\e lengths, *ive mixture) In order 
to dear up the matter on hehalf of the practitioner Interested m 
plnslcal problems. 

Differences or the oscillation curves. As already lcferred to on 
page 15 nn oscillating circuit excited bj an electronic \ nl\ e generate- 
undamped oscillations of a 8tnctl} determined wa\o length (see Fig 9 
pnge 20 Figs 15 and 10 pages 28) Contrnr} to this the 
spark gap produced waves aie damped (Fig 10, page 21), forming 
a wave mixture around a piedomtnnnt wa\e length JIo\\c\or these 
exact conditions oxist In the primarv circuit onh, coupled direct!' 
(o fhe \alve or to t ho spark gap respeeth cly, and are not applicable 
without certain restrictions for tho secondaries, Inducthclj con 
nected to tlie primarv as In these some alteration in tho 
oscillation takes plncc to a \aning extent and these will l*> 
described later 

On the other hand as regards their characteristic wn\o form anil 
wa\e lengtli, tho oscillation*, produced in the secondarv of n xnlx e 
equipped apparatus and applied to tho patient arc strict!' of one 
nnvnrinblc length onh which Is determined by the electrical 
dimension of the primnn 

Tills is due to the fact that the primarv of tho aaho equipped 
nppamtu produce oscillations of one \ui'c length onl' which 
consequently i Induced In the secondnn in till determined form for 
external conditions ns for in trncc the electrode km di tnnee In 
fluenct tin secondnrj onl\ nnd do not operate. upon the 
primary < r tho o cillntions generated In It Tld enn bi 
*\ certained in j rnctici 
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The short v a\ c energy produced 1 m n vahe equipped 
apparatus may therefore be compared with a medicament 
of uniform chemical composition and concentration the 
thernpouticnl effect of which is characterised b\ one 
physical constant only that is to sav, the dosage ratio 
Difforont working conditions prevail in the spark-gap equipped 
tliort wave apparatus which are chnractensticnlh influenced bv the 



Fig 20 

Curve of the d united oseilhtlons in the primary and secondary 
circuits of the spark gap equipi»ed short wave nppintus 
Only n few oscillations can be produced in the primarv with each 
individual discliarge as every oscillation jurk is extinguished 
shortlj after it has been gcnerited owing to the de ionisation effect 
of the sjurk gaji. Tlie groups of the sjiarhs or oscill itions resjiectiv el) 
follow cich otlu r within certain interv ds neces iry for completing 
the m m charge of the prinurv condenv'rs which lwv e been di charged 
b) the piweding sjurk The oscillation flow is of longer durition in 
tlie serondnrv so tlmt the Interv vis are shorter than those of the 
pnnury The np|»aritm> la designed to give a gn it number of spark 4 * 

(H ing to some 100 000 per econd with short wave np)uratu ) to 
reduce the O'* illation jh riods as much ns jmj slide The length 
of the interv d varies In pnctlre nnd inert iv s with the ontpiit 
prodncid Ik nuise the ilnmping effect ri>*es in this ease 

rapid decrement — or more nccurntelv immediate rupture — of the 
> ullation in the pnnmn due to the park ie I tunce nnd the 
(punching effect Tlie c phenomena are similar to tho t produced in 
tin earlhr dnve in hremden ting technupie with the spark-gap tran 
nutters In u ( at that period In tlu secondnrv circuit nn Incrnwd 
lecromi nt t obtained n mav lie seun from Fig 20 

\ liming tlu on tie all v tlmt the -econdnn circuit 1 without 
hmiv re i tnnee nnd without energv it would o clllnte permnnenth 
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with undamped oscillations when excited hr the primary But the 
natural energy losses duo to the resistance (Joulean heat effect), 
and the radiation, cause a decrease and decrement of the amplitudes 
produced, that is to say, a damping effect Is applied to the oscillations 
which is proportional to the energy withdrawn from the 
circuit or transformed into heat withiu the windings 
This proce-Nt. is completeh analogous to that observed in the 
acoustical oscillations of n piano wire which are damped by means 
of a convenient device nlisorblng the oscillation energy so that the 
tone produced decreases rapidly When this devico (pedal) is not 
employed, slowly damped oscfllntions of a certain period arc obtained. 



^lowlv damped oscillations In the secondary circuit of a simrk gap 
eqnipjied short wave apparatus- 

The oscillation curve of a slightly dani|>ed character as shown In the 
figure Is only obtained when no energy or at least a reduced output 
Is taken from the secondary that is, the output current of the 
apparatus. Increased energy output will result in n 
greater damping effect and consequently in the 
production of Interv als 

if a loss free medium — idr for Instance — 1 in-erted 
in tend of the patient s body lietwcen the electrode^ of a iqwrk gap 
<Mjulpi>ed short wave apparatus a reduced damping of the econdnn 
will re ult Therefore owing to the fact that the onergv withdrawn 
1 practically zero and it mnr he supposed that in such an 
unloaded (or hghtlv loaded) t>econdarv — when certain condltlon» 
(careful park gap adjustment and ven Ioom. coupling*) ’ »ween tbe 
jirlmnrv and becondnn ) are fulfilled — n new bet of (e-cill ition w 
liegln a a the preceding group bn ended 

Earlur writer* do not «i i r ar to have nferred to tin f*ct in th 
bteratore min"' short mave ajparatns With 1°°P **' 

llatherm f ] aratns for urgical purpose* in tls* otlr^r un 
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mann (among other writer*) ha. verified thf* riitrbt damping effect bv meam- 
of an o*cfllogr*ph () and thi« 1* noted be Lelstner and '•chacfer in an 
article dealing with short wave apparatn 

When energy taken from the patient s cirernt of a park gap 
equipped hort wave apparatn l>\ tran forming- it into heat in. ide 
the patient bodv a damping effect will re*nlt therefrom 
which increase* with the rate of withdrawal of energy 
causing the oscillation to decrea e with a correspon 
ding *peed to that ohorter or longer intervals ari*e 
between the intliwdunl oscillation group* (Figs 2(> 
page 43) 

When fullv loaded, which i generally nece* an when u ing 
spark gap apparatn in therapy owing to it low efficiency 
this damping effect natnrall) reache* very high value* olievmg 
certain definite laws Thi can i>e verified with oscillographic enrve 
taken w ith a cathode rnv o*cfllograph. 

Leratner and bchnefer ( ) have publi hed the o clllogram of 
a lo metre wave produced bv a *park gap apparatus which clearly 
chow* the relativelv long intervals l>etween the mdividnal damped 
o*c01ation group 

Fixed and \arfable Mave Lengths As already referred to on 
page 8—10 the wave length produced bv a *park gap apparatus j 
not exactly fixed but contrasted with those generated In a valve 
equipped upparatu. It is dependent on the product enpacitv 
C X *elf induction L exi ting in the patient circuit according to 
Thom on formula. 

Consequently different wave length are obtained in accordance 
with the treatment condition which determine the product C X L 
and are of different character in each individual cue a. may be *een 
from the Table on page 1G 

The output obtainable in therapy with varying wave length 
are verv diffennt a hown in Fig 2b 


U) Dr log Bodfminn. Dre*den. Cber di* gun tf- to =tro inform von 
D Urochirorgi apparat a ( Not o on the mo*t favonrall current wa e form 
of lmro-nnrica] appirata l Chlrurg mi \ ol 8 page IT 

. l Dr K. LeUtaer and Dr H. Drc*d n. Untcr^nchcngco 

an KanweilenFunkrt) trccCenapparatcn (lnve*tIpatfon on part-pap equipped 
short c apparatn 1. MrahJenth r 32, II 4. page C*1 (i«j) 
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Therefore the effect produced bv a spark gap 
equipped apparatus cannot be compared with tho con 
Htnnt efficncv of a chemical medicament of Unvarying 
quality Granted that it is possible to Tlx nppioximately the wnvo 
length nimed at b\ selecting definite electrode distances or bv 
employing intermediate lavers of a certain thickness rigidly nttnehed 
to the electiodes if desired, and bj using different cable lengths 
(checking these measures bv means of a vvavo meter) certain 
difficulties will arise in spite of this, such ns for instance, in 
Watts 



Fig 28 

The output of n spark gap pqmpi>ed apparatus as a function of the 
wave length 

The output vnhes of the spark gap equipped apparatus refer to the 
upper liart of the a\allnble «n\e lengtii range \Vhcn the electrode 
skin di tance increases the output decreases as nia) be seen from 
the cun e 


convenience greatlj reduced cncrgj dcnsltj of the short waves 
v\ itli electrode of large sire so that almost in o\cr\ case in 
practice modlflcntionb of the wave lengtii occur 


Predominant wave, mixture of wave lengths, uniform wave 
length It mu t Ik. understood tlint tho *wavc length of a bpnrk gap 
cqulpiKul npparntu In normal therapeutic practice is really n wave 
mixtun <f cvernl length 4 ' Miperimpo«ed »/>on a predominant 
vvnvt whuh i called the wave length” According to the 
to which tin i nerpv in tin patient i- circuit ri'C* the wave 


atiut 
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ture is increnbod and decro-ucs more or less when 
reduced output*, are taken from the secondnrx This latter 
proceeding is liowcxer, In opi>o ition to the requirements gencnllr 
meded in therapeutic piactice 

From i ph\stc*il point of xicu tlu fact which is applicable 
in the simo manner to Iiotli the si>nrk gap equipped apparatus 
of old and recent design, setting a ide some small differences, h due 
to the high select i \ it\ ofthLiinloidedoscilIaton circuit 
( econdan) and to tho hen'x docrease of uelccthita in 
ion equenee of the increa'dMl loid 

Tlio totftlh unloaded (or \en lightlx loaded) secondnrx 
ilrcuit of high clcctl\it\ to n \crv high extent filtcis out of the 
xxnxe mixture prc\ ailing In the pnninn the predominant xxnxe which 
i tuned h\ mean of the tunm 0 condenser to the natural waxc length 
of the Individual patient circuit 

On the contnrx whin the secondan I nominllx loaded a is 
ncce an In thirapcntic practici and for thi rea^n 1m lo t its 
chctixltx it operateb like a broaden t nppamtu receixlng owing 
toil difcctive M.licthat\ licside-s the penlonnnnnt station a nundur 
of otlier tation Imultnneou h o tliat a discordant clrno is heard 

We max al o us> the term inple «a\r" for uch |urk-pap equipped 
a| juratu the waxe mixture of which contain onh one predominant waxe In 
inntrali tlmtion tn anothrr park, pap q paratu* dolpnod to In* adju ted to 
a >»< cond < r exen to a third predominant w a\ e Hut the denomination 
inple m r i mo^tb understood InrormtK a d such an apparatu 
[r Imsl n pure waxe exilu I b without a u pe r I m polled mixture 
f thorxxaxe To ax old th! error it w oil Id I j referable not to 
n the signification* inple w ax e** or “definite w ax r length** 
in < nnjunt tion w Ith park paj e«| u I] j e»| a p| a r a t u * 


Resonance curxe and damping curxe \n approximate h 
pun xx n x i i obtained In tin spark gap ia|iilpi>od nppimtu with 
tin icontlarx circuit unlondi d or onh lighth londi d 
Hi onnnci curxi ohtaimd lx mean of a wnxi nu tor (Hg 2*1 
mil III) bow tin degret to which ml, a x\axi f n „tlii r win 


U|m r i m | h > rd on It mid diagram of tlu*>i nhthm 
m l ig H fir comparing tin condition pn\ ailing 
•qmplual ajjintu with tho « of nn appantu" 
ir uii \al\i 


arc n pn^ nt« d 
in a park gup 
with nn iloc 
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Fig 89 



Ilg 80 


Fig 29 Wa\ e-meter 

The wave meter consists of nn oscillatory circuit with snriable 
condenser and resonance indicator Tor carrying out the wa\c length 
measurement, the instrument is put near the dielectric (w ithin the field 
of the electric Hoes of fort e) of a cable or an electrode. Then the knob 
of the condenser Is slowly tamed round the scalo until the resonance 
Indicator (small lnnunous tube or Incandescent lamp or some typt. of 
measuring instrument) shows the peak of oscillations. In this 
]HJsitIon resonance Is obtained, the scale \alne read off from the 
\ariable condenser indicating tbo wa\e length. For recording 
theresonance curs e the sue length meter must be eqidpped 
with a measuring Instrument (current indicator) 


Fig 80 Connection dhgram of a wa\e length indicator with 
measuring instrument (current indicator) and rectifier 
The rectifier D connected the circuit rectifies the high frequency 
oscillations, which are indicated by tlic sensitise DC moving-coil 
instrument J B\ means of the variable condenser C the capacity 
Is regulated to such a salne that the jmlnter deflection ujmn the scab 
is a maximum. In this pointer |>osition the wase length valnc can 
be n id off dlrectH from the condenser scale or calculated with the 
help of a calibration curve 

When » ss t\ c of pure uniform length Is produced b> the oscillatory 
circuit te 1 tested the measuring Instrument Indicates the current 
onlv it n Ipflnlte ]H>^ition of the sariablc condenser when as a 
i i in an es the pointer to deflect within a wHer rangi of 
the scale 


wa\t 
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1 mcticalh speaking the curve R of the valve equipped ippa 
ratus logins and ends upon the axis of alnci *>ae (theoreticaih there 
i on n vmptotical approximation) Tills peculiar qualitv chnractcn e* 
and proves the uniformity of the wave length produced. The curve F 
of the spark gap equipped apparatus on the contran is shghtlv 
removed from the axi* of aluci *ae as regard* its iteginning and end 
point* and lipudc* appear widened at the loner parts thus proving 
that thu circuit oscillates onlv approximated or within 
practical limits at one wave length, so that there n a certnin 
mixture of different wave length the range of which D represented 
bv the aliped ae of the curve F 


Pointer deflection 



H sonant e tnn of tin w n i nn*ti r < onnoi till w itli a n u n I o a «1 1 d 
vjI\( eqttfpp <t ijipirnta K and an unloaded 
ippantn with park paj*^ F 

Tin nm** in recorded in Midi a wav tint thi knoli nf tin* variahli 
<nl n^rcoilpl 1 to thi Miondarv of thi hort wa\e anjuiratu to 1 m 
t t 1 i niovi I lowh rounlthi lal of tin* wav < length p-^i u nn 
tli r 1 \ the [wiint r lefleitton oi t lined with thi- tn li\ klu'al wav7 
I ngth In tli «n«a Illu trated in tin figure the condition have ln-en 
ill n oa t >ol t nn i-on i ti nt nuxlninni va!u •** of the pointi rih fli-i 
ti n fir n i t nt mu I ngth v du with l»oth tvjn or npjurjtu 
f r fa dititm- tli cnnquri on iT tli two t\|*~s |f th re nnanre 
un 1 p rd 1 with tli an intu conn -it* ! to a hi li r liu I 

th in is .... .... 

n nlir 
lilf n n 
tur in 

IHtifhVb 1 u b n • TW*pj 
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So therefore, the resounnce curvo of a spark-gap equipped 
apparatus, recorded with the secondary normally loaded, that is 
under tho conditions prevailing in actual therapy will be 
verified to lie considerably deformed owing to the modification of 
tho oscillations originated bv the load of the secondary, which results 
in an Increased damping effect, decreased selectivity and enlarged 
range of tho wave mixture On the other hand, the curve of the 
\nhe equipped apparatus remains of the same characteristic form. 
Figure 82 demonstrates two resonance curves recorded with tho 
apparatus unter load Just as in the case Illustrated in Fig 31, tho 
curve R of the vnho equipped apparatus reaches the axis of abscissao 
at both its onds thus proving the uniformity of the wave 
longth generatod bv the apparatus undor load, Tho 
curve F of the spark gap equipped apparatus, on the contrary shows 
an increased distance from the axis of abscissae at both ends 

These distances are of importance as they attest the presonco 
of a superimposod wave mixture, the distances a (ordinates) 
being a measure of the valuo of the superimposed waves. 

It Is true that there t* also a literature asserting that a »*ie length 
mixture Is not produced In spark-gap apparatus of modern design. There 
statements. In dlsaccordance with the stipulations explained above could 
ea Il\ be verified If the oscillations In question refer to lightly loaded spark 
gap apparatus In everv ease no mention haa been made of 
the fact that the conditions of the oacillatlon generation 
are modified with the altered load. 

Relations existing between the physical and the therapeutical 
effect*. It has not been decided whether ns seems improluiblc the 
differences existing in the spark gap or valve produced o^clllati 005 
also re**ult in different biological and therapeutical effects sup 
posing that tho same wave length and oqual outputs are 
applied in both cases 

Under definite working conditions relating especially to the wave 
lengths and outputs to some extent equal or similar ph\ sicnl effects aro 
obtained bv experiment** In particular selective heatings of solution 
of clectruhtes can Ik? achieved nl o with damped wave> ( park g«P 
ir-cUlntion ► although there I a uj>enmposcd wavo mixture In thl 
ense the * h ctive heating b* obtained with the predominant w ft' e 
onlv wild tin hUjK;nm]iosed wave** which do not fulfil the con 
ditions imi d l\ the Mricctlvitv continue to Ik? non-effective 
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Pointer deflection 



Resonance cur\e» taken by the wax e-meter with the apparntu 
nomullv loaded 

Cnne It (\nlxe equipped apparatus) show* the same peaked form 
as niuetrited in fig 31 owing to the fact that the uniformity of the 
wave length ist not modified by the load (monochromatic 
oscillation) The much widened curve F (spark gap apparatus) 
and the Increased ordinate xalue a, \ rove the eu tence of a large 
wave mixture due to the load of the apparatus (polychromatic 
oscillation) with the predominant wa\e length of &3 m. 
Resonance mines can lie recorded al o without the waxe meter 
if the capacity \nlne3 of the tuning condm^er placed in the secon 
dirv cirmit are altered and the salue^ of the current corresponding 
to the capacity xalno are recorded as ordinates These currents 
are registered l)j the enrrent indicator connected to the nppanitus 
Cnne* drawn in *nch a way show a fluttPnin,. and enlargement of 
their form. exen when taken with a \ ah e egni.p_ped ajijin 
r a t u s which, how ex er cannot be dne to a w ax e mixture as this 
cannot be genented here In nny wav 
Therefore in order to test the unlformitv a 
w ixed or multi waved form of the oscillations 
produced b\ short waxe apparatus onlv such 
r connnte curxes should be used which ha\e 
leen recorded by means of the wave meter 
iwa\e meter resonance cune>i 

When. be- 1 Je' onh mall quantities of liquid arc heated, for instance 
mutt tulK* (Raatk the auperimpo'ed waxe will product reduced effect 
in the-e umim tance' owing to the decreased loa 1 of the apparatus and ft 
mitl not 1 h» nqn ing if irailar exp* rimental re'olt art achfeied bv *uch 
a m tho*L 


4 
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But »s in both cases in practice the conditions of equal output and 
uniform w»\e lengths both in vahe and spjik-gap equipped apparatus (con 
ditioni which must be presupposed to be necessary for obtaining Identity or 
slmilaritv of the effects realised In the experiment), are not noimalM 
fulfilled, instigations of this kind do not justify the conclusion that 
similar ph\ steal reactions can be obtained Inside the patients bodv 

It a ab (*) 0 c* paft® 00) la of opinion, that there are no biological and 
therapeutical differences between the effects oiiginated by damped and 
undamped shoit warea oi between \al\e equipped and spark-gap equipped 
apparatus rrspecth elr 

If, In spite of this, \ery well known authors, such ns Schlicp 
hake, Kowarscliik, Liebosnj and others refer to inequalities in the 
therapeutical offect renliscd with both tho apparatus types, and, 
ns in addition the greater part of authois of tlila special literature all 
o\er the world employ vahe equipped apparatus, ono Is justified in 
supposing that these facta are at least dne to differences in the 
physical effocts gonomted within tho pntlont s IkmIj which on 
their part are ptoduced bj the dlspnritj of tho outputs pi e\ ailing in 
the raajoritv of cases, such as inequality of wa\o longth and tho 
difference in tho electrode distances obtainable 

Sell Hep hnke chnrnctenses these differences bv signifying 
b\ tho term short waye thcrapj” the treatment method carried 
out with xnho equipped apparatus and with short unye 
dlnthermv that of the spark gap apparatus Liebosnv (I c 
page 3) and other authors follow this classification 

Kowarschik (') exposes clcnrlv tho differences of operation 
of 1 jot li the apparatus tvpes bj saying It is easily to Ire understood 
that nn apparatus producing nndami>ed and tlierefore contiauon 
oscillations is letter fitted to gi\e high output than another pine 
rating damped and interrupted o dilation, in \1ew of the fact that 
n yyorkman working without Intel mption will do more yrork than 
another who nlwaxs le ts a little after hn\1ng carried out wmi< 
operation This compnri on will Ik? applicable e\cn to 'nhe 
equipped nppantu working in half wa\e scnlce for the ratio 
yyorking timt — rot time is far less than the ratio — 1 1 in spark 
gap oquipjit d apparatus 

1 k war Ink \rctlhlie I tjxi 10W ' ol 13- 
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V Critical considerations concerning short wave apparatus 
with regard to output and therapeutical efficiency 

There Ls a direct relation between the electrical output of a 
ihort wa e apparatn measured In watt* and Its therapeutical 
efficiency Therefore ktrlctlv determined output data ihoold be 
a»ked for when ordennjr short naie apjaratu like those Indleated 
when nprltio-’ X Ra\ apparatn where thl method has been the 
u oal practice for mam \eare Merely statin? the number of watt* 
mean little or nothin? It l nete* ary to know the conlltion and 
especially the wa e leopth — for which the Indicated output U 
obtainable In the follow In? we shall deal with the mo-t Important 
factor* determlnJop the output and demonstrate at the same 
time how the ph \ slclan can estimate the output and 
the therapeutical efficiency of an apparatus br 
himself by hi* sui Jective heat ?n ation. e\ to without 
the help of met urinp In trument 

Maximum output and net therapeutical output. The them 
peuticil effectivene*-\ and efficiency of the r-hort wave apparattu are 
dependent on the wave length and the electrical output available In 
the field of force of the electrode* under normal therapeutical 
conditions. 

Hitherto however the frequencv technique ha not provided 
in truments uitable for measuring this net therapeutical output 
directlv and during the treatment so that to-dav the onlv practicable 
method of measuring the therapeutical effective output fin watts) 
of a hort wa\e apparatu 1 b\ means of an artificial phantom of 
ueh a hape that it alr^ri^ within the condenser Held the ame 
energy rate doe* the human iiodv 

Therefore the^e peculiarities should alwavs lie taken Into con 
iderntion when con idering output indication* In watt* of an 
apparatu a 8 ometlme* the e indication have been made 
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tnkinp into consideration general cloctricnl points 
onh and not tlie therapeutical one*., bo that onlx the maxi 
mum electrical output obtainable with the apparatus Is Indicated 

All output indications in watts are worthless and 
misguiding in the practice of thorapj If the) do not refer 
precisely to that output which undor normal working con 
ditiona is axailable for therapy proper, that is to sax, the 
output useful in therapy or briefly slated, the net therapeutical 
output, but Indicato another output established by means of some 
measuring device or phantom, which does not correspond to the 
conditions prex ailing In treatment practice and Instead of this 
absorbs from tbe apparatus an energy rate as high as m&\ be desired 
(maximum output) 

In order to clarify these conditions we shall briefh enter Into 
the principles upon which the different testing methods art Iwned 

Calorimetric output test. When a tissuo paste plnced In a glass 
trough is put between tho treatment electrodes, tho energ) in watt 
transformed to heat be calculated In the temperature riso produced 
in a definite time provided that certain conditions as regards the 
measuring techniquo Iks fulfilled (Calorimeter method) Output 
measurements of this kind carried out on muscular substances or fat 
with the apparatus full} loaded will show a hlglify increased ontput 
rate with fat as compared with muscular substances It is evident 
that In mixing conxement different tissue particles to form n homo- 
geneous mass it will be possible to obtain an phantom of such a 
nature that it is equnl as regards its energy consumption to the 
corresponding axerngo value of the human l>od), and that further 
more a comparison phantom can l>c produced in a still simpler 
manner with a salt solution of stricth determined concentration 

Measurements made with such a phantom are Irreproachable 
from a practical jttunt of xnew and can Ihj marked Therapeiitl 
cnllx u eful output” or iict therapeutical output 
measure ment 

In contrndi tinction to this anx measurement made with a salt 
olution of a different concentration would lie unreliable but tbe' 
would Ik? chn cn xxith a xiew to ml ing its al sorption capacity or 
with refertnci to jm clfic selectixdtx of the wnxi hngtli and thii 
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originating the selectee heating effect (maximum output) The 
results of measurements taken hr this phantom would l>e theoretical 
merol> and would surpass the avenge outputs available in therapv 
by 100 •/• 

It Is likewise misleading to determine the apparatus output calorimetn- 
callj b\ meant of receptacle* of too imall \oIome (test tubes), owing to the 
fact, that the electrical resistance condition* pre\ ailing are totalh different a* 
compared with those existing in the human bodv The length of the path the 
current parses through as well as the volume of the liquid heated should 
alma\s correspond as doselr as possible to the real conditions In therap\ 



Fig 33. 

Lamp phantom with Photometer for photometrical output measure 
ments on short wa\e apparatus up to about 350 watts. 

The electrodes are placed up on the metal plates with the usual 
spacing (Intermediate felt Ia\ers) 

Photometric output test Photometric methods can be u ed 
for tebtlng output in Thomp\ instead of tho rather lengthv method 
of calorimetries here the olectrolvte is replaced bv an ohmic 
resistance (calibrated carbon filament lamp) connected in parallel to 
capacitathe resistance of definite xalne so that the brightness of 
tho incandescent lamp can be measured the number of li^-ht units 
0u\) is calculated bv a calibration curve and gives the Therapv 
output in watts The simpler transportable deuce for output 
measurement up to 350 watts with n fixed capacit\ (lamp socket) 
instead of the adjustable capacity of the condenser u shonn in 
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Service cost with \ al\e apparatus for 
Treatment time of 15 minutes and a sendee duration of 1000 hour* 
about 2 d. 

Service duration of 2000 hour* 1 d. 

^rrlce duration of 3000 hours Y d 

Choice of apparatus. The question of spark gap or \alve machine 
mu t be dependent on the tvpe of work aimed at we mu«t, however 
point out that to judge bv the literature Irv far the larger nnm!>er 
of writers (Pb\ naans) are in fa\our of the -\al\e apparatus In 
Gcrman\ when ^hort AN ave Therap\ wnv first introduced, the Spark 
gap machine found manv adherents thi* wa* prolialdv due to special 
reason*-, such a the great restriction on patent right* for valve 
apparatus and the relati\elv low first co*t of the Spark gap machine 
German medical literature however, of lOSr shout that now three 
author? out of four prefer the vahe machine Manuals referred 

to on page 2 ) 
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Electrodes 

Three mam types mu«t be considered 

(1) Rigid electrode-* 

(2) Pliable 

(3) Special electrodes for l>od\ cavities etc 

The metal electrodes incorporated in the gln^s co\ pr? or shoes 
can easily bo adjusted to suitable shin distance in each ca e (fig 35) 
Schliephnhe gla«s electrode* belong to the fin>t tipe for design 
and construction gee fig So 



Fig 35 

Schbephnhe glass electrode 


Pliable electrodes (fig 38) Theso are sheets of metal foil 
enclosed in rubber sheathe, which ha\e been specially treated and 
prcv<ed and which ne%er become too hot with u-m; with the « uni 
energy dem»it\ common in practice The pressing process 
enables one to di pen e with an\ vulcanised Joints or pin ter arrange 
tnent which lend to puncture 

The depth effect obtainable with pliable electrodes i sufficient 
in many cn«e e ptclalh in the out patient * department of a 


oo 


. ,rs^ “ ^ 



„ „ w .»* ***** 

«»« >*>'"” tve t.tf« 

- . , or \n *Jjte W»» 

*lndo* » ‘ u a\w^ pt oAor* ^ <* v * 

\ 1* nri, “‘ A ! “LondenB* ^ flow ‘ P o0 dlKff n '<£acn I* 1 * . 

C on*'“' n & °ltou6'> t* ^r&towse* 1 ** ,« t k ««'. °’ 


ta\Ae ’ 


c^vid' 


O^crfttt 00 




<s**x*~* 


. 40 


the l" 1 
thci-e 
vjoh' 0 ' nr 


co . At UW°"bj' r -\r. w ■■-. ts d 

' °' ^ l0 TIP (See 

"" totwn 

’ ot.>e r 


n atP« 


tfH « 


duce* 


nU"' 


-teA "> 


v miie' 1 


tftiher 


on'?" 1 

t'lOT^ 


chth’ 

\ mte” 


fc f" e 'L 


VT'* ”" oi 1 ) 

rip"* VJ 

*zz£*» w * 

e' etl L, „« (*•"' 

TV'* 1 " 

Short "*” ar h 

•mcr*0 

Short 




n ®ei"« 

to' 

tr«'' on 
vJ-"'- 
O'® 




02 


Electrode*. 



Fig 80 Fig 40 rig 41 

Fig 30 Schllejihake » Fnmncle electrode sjiccuHf de*Igned to n\oid 
contact with fnrnncle distance ndjnstnble 
Fig 40 Schllephnke s Axilla tlertrode for tn. \tment of hWro idenitk 
(axillary abscess) 

Fig 41 Anginal electrode 
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VII Principles of technique in Ircalmenf 

Different Methods* *'rhln pink *.i\« th f 11 win. thn 
1 1 ill hI • f tr« itin nt 

1 l1tnMn»rt'\i\ 1 h ri| \ j r j i r with \ tlx * tj j i 
ntu in l wim 1 »„th uj t in m tr in • ut] itt lim t 

unt w it t T|ijirn\lnnti 1\ «1 tr l km li tini ir j i m if 

- t > h rm 

- s h«»rt \\ i\ i XrtHlcnJ I \ rtli rif»\ tl hi tr p\r \n> 
with \nl\< iinrhin** j ml «I i„n |»r lunn_ mi «f 1- t* 
nt In til j r« fi ril \\ npj It l wh n _ n rtl I hI\ h ti ♦ If < t i 
nm 1 it nth r Unit Iih il tnittn nt « ti r„\ « nt] ut < r h i t 

1* w itt *i) ] r iMUMtt 1\ with 1 rtr 1 f 1 tr„ u j !n< l<\ r 
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/ Special principles of technique in ultra short scare therapy 

ItTtPOManr^ nt Unirlnn nr ‘•lll^t^nrr** TfMtmrnl 1 (fi i i ! 



Principles of technique in treatment 


04 

of temperature permissible for the surfneo lnyera {subcutaneous fat 
etc ) This condition is best fulfilled hr spacing or distance treatment 
in the free condenser field 

Characteristic of this hind of treatment is tbo wide spacing of the 
shin electrode distance winch alone ci cates the pin sical conditions 
which ensure a really strong energy donsity in tho depths of the 
tissues with tho smallest possible surface beating 

A great deal of experimental woih lias been done on tills subject 
by Sclillephahe, Kowarschlh, Liebesnj Gobbert, Prttiold, 
Bectx etc., and three of them have collected much thorapcutlc 



Fig 42. 

Shows dependence of depth heating on gracing taken from SUilIep- 
hnhe s booh, i e page 3 

\b t xjierimental material bread was n^eri with insulating lasers 
Introduced nt a, b & c Tliis shows the condinser field 

experience showing the practical imi>ortancc of spacing in (lit con 
den ir field It is ea*n to demonstrate how greatly depth effect 
depend on olectrodc distance or spicing This Is shown in 
Gtbl < rt s experiment (Figure 48) Tlie dotted line represent a 
pig i ladder filled with minced meat To right and left an 
*chln j hnho s electrode* (8 to 10 cm in diameter with gin 
com r w uelength is 0 metre ) The Figure shown* the tcmi>ertturi 
cum i i t he central part of bladder at a right angle to the line 
of fort 
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Another experiment on the same lines had practicnlh the 
same result (*) 

This experiment is interesting in a fai n it shoots that an 
electrode tlint is placed ten lienr the hodv (curve 2 fig 43) with 
a spacing of onh a few mm n compared with 0 mms in above cn e 
ha> a \er\ poor depth effect c\cn le * tlinn that obtained bv hire 
motal electrodes (cun el fig 43) Strong depth effect can onh be 
obtame 1 by adefjunte spacing 



The dotted line n presents a ph intom bod\ 1 t pur hi older filled ^ ith 
jresh minced mcit) On the right and left InnJ side ^chliephnke elec 
trodesofScms diameter w ith glass shoes ha \ e !>een applied Wa\e 

length 0 metres 

Below m ill be found teni[>erjtnre tune for cento seitlon of the 
phintom at right ingles to th< dinttion of the field. 

The same ha nl>o lieen ibcert lined b\ Kowar chik (*) wlio 
examined the leg of a cadaver and howed that pliable condenser 
electrodes placed neat result in depth effect of e\en smaller value 
L D 1S ^he cn e of long waxe dintheinn 

(1) Qebbert on the dependence of the apei final depth effect in ultra 
1M current* on the kind and spacing of elettrodcs Join Clin. 

page stk) 

u ^ ar*chlk, X eranche mit K.un*etlen Tbeiape (Expeumente made 
tth ,hort **'e therap\ ) KLn W chr 1933. Page 1“3 

Bhort w lt npT 5 
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Bade rale* observed In ultra-short wave treatment. 


Frits ch recommend* In place of thermometer* for measuring depth 
effect a vessel filled with par water without electrical connections 
(Fig -14). The field explorer or sound is a small plate condenser uhlch 
absorbs from the lines of force an energv rate proportional to the field 
densltv prevailing at that point, *hieh is transformed Into an electric current 
and conducted to a small Incandescent lamp (erst os cope lamp). An electric 
measuring de\ Ice can also be used. The brightness oft the small lamp or the 
indication of the measuring device Is a measure of the absolute electrical 
depth effect. Using a field explorer sa\e* time as It Is not necessarv to nalt 
for a temperature rise 



Fig 44. 

Field Sound with small bulb inride water-phantom. — The field-sound 
ascertains distribution of field inside the water phantom in relation 
to the size and spacing of the electrode* 

The thicker the 1>od\ part to be treated, the greater the 
electrode 'kin distance to be applied and the heavier are the energv 
restricting effect* (capncftatiy e resistance*) of the dielectric infer 
mediate la vers (air) Onlr with ultra short ware* is it po*«iW e 
to overcome these difficulties 

If wa\es that are too long (too weak) be u*ed, sufficient energy 
mnnot be transmitted, hence the idea crops up non and 
again in the literature that energv is di ripated bv distance treat 
ment This however nc\er occurs If sufficiently short 
wayes are used With G metre way es, the capneitatfye 
re i tance and choke effect on energv are very *maH 
can ea*ilv be proved bv the experiment of the lamp 
the water bath (Fig 44) 
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UringSeblkphakc* electrode* olt 180mm. diameter theUltratherm showed 
an output or 820 * *tt« with eleetrodeHekin distance ot 1 to 2 cm- but, * ith distances 
or 3 cm*., 300 matt* a* *tm obtained (m hich meant a lost of energy of 20 m atta) 

It Is true that a fair tensation of heat mlth a certain amount of depth 
effect and therapeutic retulta can be achieved by using reduced electrode 
ekln distances, at In Short Wave Dlathermj but this method it not 
the true and classical Ultra Short Wave Therapy with large energ> density 
and short mate lengths 

Depth law In order to get the full optimum depth effect the 
treatment of thick parts of the trunk, such m thorax and abdomen, 
the depth law must be stnctly observed this states that with 
an apparatus of good onergy output and fixed wa\e 
length, the best depth effect Is obtained bv making 
tho skin eloctrode distanco ns largo as possiblo with 
maximum energj, until tho patient experiences a warm 
and pleasant glow In applying tho depth law and in selecting 
suitable skin-electrode distances in accordance with it, the follow mg 
factors are of importance 

1 Thickness of part 

2 Output and waie length of apparatus 

3 Site of elect rodcs 

4 Distance of electrodo from tho skin, and character of the 
intermediate la\ers present clothing felt etc 

Both theorj and experiments hn\e shown that electrodes of 
larger she enable one to use wider spacing Tho Influence of tho 
intermediate Inver is alwiws unfavourable if it hns a licit “insulating 
effect or If it produces “surface heat” which again depends on 
the kind of thickness and on in\ degree of moisture present in 
in\ articles of clothing Under theso conditions tho skin can onI> 
tolerate i grcith reduced Held energi which means n diminution 
of depth effect even If tho skln-electrodo di tancc is increased It 
I much letter to di lM.n-K* with clothing 

he n depth effect In trunk or hip joint I* required, the 
r«h hould l>e to lift\c onh one ln\er of thin underwear or letter 
m nlKorltuit material o\er tin part to lie treated, this can lie 
nmwtd if sweating tikes place The selection of tho most 
idxantngiou spicing or electrode shin distance is made ca ier b\ 
tiMes punt, the uitil.h electrode biro for e< rtiln kin dl tancc 
wltich an furni htd with each apparitu 
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Basic rules observed Id ultra-short wave treatment 


Treatment of the skull These treatments which in\olve deep 
penetration of bonv masses including diseases of the teeth, antra, 
sinuses, ethmoidal cells, organs of hearing, should he earned out 
with Schliephakes electrodes in a suitable holder Pliable electrode* 
can, liowev er be used when heating of the outer soft part* i 
intended, but this is not advisable on the face It i* neither hvgienie 
nor agreeable and bandaging of the face mnv cau«e sweat formation 
and lead to undesirable heat effects, which again lends to reduction 
of the dose, and spoils the effect Thus bv neglect of a stnet 
technique the real effects of Short Wave Therapv can be 
completely destroyed and a superficial warming effect 
produced as by an electric pad 

In treatments of the brain, tho dose should be very mild until 
the patients reaction is known and if next da\ no non on* 
feymptoms are complained of, it can be increased 

Vertical treatment through the limbs. Here tho electrode skin 
distance to be applied depends on the dopth effect desired thicker part 
such as tho thigh, demand the maximum electrode distance and the 
maximum energy output of which tho apparatus Is capable The largest 
Schlicphakc electrodes will gi\e tho best depth effect here 
In using pliable electrodes too large sires should not be used 
ns ow mg to the reduced distance necessary in some of these ca*e« thi 
electrical cnergv 1 * apt to concentrate at tho edges of tho clectiode* 
this reduces depth effect A later chapter will explain the course of 
the lines of force and tho technical difficulties of these treatments 
Longitudinal Treatment of Extremities. Tills is used mnlnh 
when the chief effect is to take place in the soft part* thl* mode of 
treatmont enn lie done over a ccitnln amount of clothing n , if 
sufficient!' large pliable electrodes nre u ed with rclafi\el\ 
short electrode skin di tnnee (1 or 2 cm*) no harmful ril Ing of thi 
tcnqicmture through clothing need lie feared, in fnct In tin cn-c the 
clothing enn*** a heat in nlation which ma\ he an advantage If the 
feet nre intituled the shoe must l>c removed a* bather or a ' nictnl 
part would cause strong additional heat effect 

Treatment oft the Extremities b> coils. Kounrschlk intro 
duccd thi mw method which 1 known n* Coll Held Treat mint 
V metal 1 ind t mlieddul in thick in illation of special!' prepirei 



Special rule* observed in ultra short wave treatment. 


GO 


iuMh r i* wonnd round the extremitv in que-tion to form a coll the 
end of which are connected to the %ort \\ a\t apparatu Owing to 
the lilfrli inductive red tnnee to the high frequenev current the 
eurrent mten itv in the winding* i verv low and an clectnc Held is 
produced mo t of which flow Itetween the outer windings of the 
eoll and goes through the liodv or part undernenth The electrical 
effect therefore t somewhat that of two ring Imped condenser elec 
troder laid round the extrcmltv the apparent effect 1 * a fairlr high 
degree of heat which can Ik? ven efficientlv modified according to 
whether deep or superficial effect 1 de ired V verv good depth 
i ffeet can Ik. obtained and de]>end on the di tancc of the coll* from 
tlie kin and the re ]K?cti\e di tancc* of the coil from each 
other Tin method can ite u ch! to produce an e\tremel\ efficient 
form of Vrtificlal Fever Thcrnpv in that cn e the coil ore wound 
round the trunk The patient l unclothed and cove real h\ blankets 
with a folded blanket under him 

Superficial Treatment Surface Treatment In treatment of km 
di cn e* or superficial wound tin active electrode i placed over the 
affected part and the kin-elektrodc di tance 1 nt ha t 1 cm To 
In ure homogeneou skin iienetratlon anv thing under 1 cm mu t 
cau-e luarmfnl point concentration on mall t reaves pmiph an other 
di fret of the kin 

If willing or contu Ion Ik? pn int the electrode dt tancc mu t 
1 1 inert a cd nccnrtlinglv The greater thi di tnnei the more homo- 
gt n« ou and tvtn 1 tin < ffe*ct Inel ion of < nrbunclc'* and \1kis 
ind opt nlng out of wound art a should Ik avoided if pn Jl>h a* 
intt rft rt net of till kind gnatlv impair- tht effect of -Port Wave 
Tin r tpv 

In trt iting wound the tins in,, whtthtrdrv wtt orwithoint 
mint iumld Ik n moved a tlu-e thing mav nut additional in at 
tfftTt and I urn Tin t ea t an Ik t mated with I m kin, with 
"i Idh phakt t bt truth- and a fren air di tanrt Utwctn Hum and 
Hi kin which oomph tih ivtul contact with tin wound or injured 
1 irt Th in liff nntihrtrod ImiiM In of tin am izt nr rntht r 
I »rg r iti m th ictlv t nt 

Monopolar Treatment a in fi_ i |h nnl 111, ), r, «), n 
] li tr ut n i not f ini|H>rt uir 
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Dosage and Treatment time (Hand teat) Dosage must depend to 
a large extent on the patient g gubjecti\o heat sensation, if this should 
be disturbed, dosage can be determined, more or less accuratelv bv 
the Prnctitionor himself placing his hand on tho patient s skin. In 
ranking this tegt the Short Wa\e apparatus must be switched off to 
avoid sparks and bums between his hand and tho skin On removal 
of the hand, the apparatus is switched on again A moderate dose 
would naturally be ghen in such a case, and, adjusted by sensation 
\oltage, sue and distance of the olectrodeB, and, above nil, bv the 
results of previous expenonces If the patient s heat sensation Is 
abnormal It is wiser to work with rather lower dosage than usual, the 
time of exposure can then be somowhat increased Even ulth a 
maximum dosage, there should be no tingling or disagreable 
sensation, the normal and suitable dose is just that 
amount of enorgy necessary to produce agreeable 
warmth With some patients warmth sensation diminishes during 
treatment although dosage has remained constant, in othora, it in 
croases so that It is often necessary to decrease the dosage after a 
little while 

The use of measuring instruments (current indicators) for adjust 
ment of the dosage is somewhat restricted and sones only the 
purpose of supervising the constancy of tho adjusted dosage, or its 
relati\e alteration Absoluto dosage \nlues can no more be 
measured in short wave therapy than they can In long unve dia 
thormy where tho sensation of heat governs the dosago 

It would seem that the field explorer or found defer I bed on page ^ 
equipped with a measuring 1 nut rumen t for controlling the dosage might pro^e 
uaefnl for measuring the field intenaltv when it la placed between the eleetrode 
and the patient. But investigation* In tbi* direction ha\e shown that the 
indications of thla instrument depend much on the size and the form of the 
electrode on the electrode-skin distance on the Intermediate la\cr» and on the 
Individual characteristic* of the patient. *o that the Indications of the lnatro 
ment and the beat sensations of the patient do not colnddc There ore 
objective adjustment of the dosage ist so far Impossible Other meth 
based upon direct temperature measurement of the skin are under trial. 

The n«e of mercury thermometers mav result In local field concen 
tratlons and give incorrect measuring results in these cases, e pedally * <n 
the mercurv strip lies more or less parallel to the field One direction, 
tlrelv correct current Indications should be obtained when u Ing qua 
thermometer* filled with benzole (t). 


(1) c ee Supplement page 1*7 
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Experience has »ho*a, howevsr that the normal dosage appbed to the 
patient In most caws does not come near reaching harmful dosage so that, 
generallv speaking determining dosage according to the subjective heat 
vernation method osaallv fulfill* the requirement* o! practice It la bp no 
meani aa neces*ar\ in ahort ■ware therapv to determine 
dosage aa praeleels a* must be done in \ Hav therapp 

The exposure time* u«uallv applied amount to about 10 to 
30 minute^ and their average \ allies nre lo to 20 minute* approxl 
mnteh One treatment per dnv is tho rule Particular circumstances 
mn\ require. two treatment* per dnv, or treatment mnv l>e decresed 
to even two davs or even longer pauses mav l>e advisable 

2 The structure of the field as a 
function of electrode arrangement 

For obtaining n good treatment result it is of the highe t impor 
tnnee to arrange the line* of force of the Reid in ide tlu. bod\ run 
so that their maximum densitv coincides with tho affected organ or 
part that they penetrate The structure of this field can be Influenced 
be feultablv arranging the dimensions form distance and 
position of tho electrodes 

A* it is scarcelv potable to glee special prescriptions a* regard* 
the mo t advantageous electrode arrangement for each individual 
treatment cave we mn t lx? content to determine approximated* 
suitable field line structure which would penetrate the affected part 
and to arrange the electrode accordinglj 

Thi calculation presupposes for certain tvplcal electrode 
arrangement a prcci e knowledge of the field line spectrum which 
l n presented In the following jingo l«x field line figure* available 
notonlv for homogeneou media but which serve sufflcicntl* accurntclx 
for j*ractlce for the heterogeneous suMance forming the human 
1 kmI\ provided however that ufficientl* short waves of 
t* metre length nri u ed 

The longer the wave the more the field line will deviate 
imilarh to the clmrncten tic condition pre\ ailing In long wave 
diathermv ( e*c fig fo i owing to the low capicitive pe nitration 
]Hiw»r of the long! r wave lead conducting Inver nml encajiMilcd 
1 art will in pa eal «»\ t r bv the current forming loop around in tend 
d innetratin,. them In tin Imrte t wa\ and o creating a good 
depth e ffe ct 
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GencrnUt speaking, the distribution of tlio lient which is /eit wfl/ 
enable us to \erlf\ with sufficient accuracy w ether tlio electrodes are 
uitifoh arranged or not, but In depth treatment sufficient!) largr 
electrode distances mu^t l>e piovidcd nfc heat sensation has its nut 
on the surface laser* 

Onco more ve nnifet refer to the fact that w 1th reduced 
electrode shin distances a lioatv surfaco lieat can be 
obtained with a totally deficient dopth effect 

It *hoald be noted that not ooh electrodes bat cnblea produce a field 
energt that mac rr*alt In undesirable heat effects If touched. Therefore 
contact between patient and cable mu*i be prevented bv Ininlatlng 
materials The cable field fa not homogeneous throughout Ita length and 
dl*appe*r* at certain point* (voltage node*). Till* can be shown In pa slog 
a neon tube along the cable. It doe* not light up at the voltage node* but 
ho«* It* maximum bnphtne** at the anti node*. Two wire* of suffid nt 
length, connected at the end* and running parallel at a distance of 10 to 
SO cm# (Lecher wire ij stern) connected to the pole* of *hort »a\e apparutui 
would Indicate the \o?tage node* of half ua\e lengths of the apparatus A 
Imple device for measuring wa\e lenpht* without a. wa^e meter fa based on 
tbi principle 

Tjplcal Held line figures. To ensure the mo t suifahJo portion 
of electrode*' it fa a-, well to memorise tlio electrode position* and 
figures ghen I>cIow and to bear in mind flrnt heat development fa 
proportional to the square of the strength of the condenser field so 
that an\ unesennts* or inequalltr in local heating effects fa often 
gn.nttr than the dtDsits shown 1>\ the line* of force Also one should 
rtmtmbcr that in the figures conditions arc more or less Idenll ed 
and applied to material of homogeneou sub tanco (') in the hetero- 
geneous ti tit of the human Ixxh the heating effect dqwnds n good 
deal on tin c tl tie- 

But on tlic whole these figuros nrt of enluahlc a si 
tance in practice and ‘•liow cloftrl) the most efficient 
irrnugc ment of electrodes with regard to the dl trl 
t uti »n of the lin< s of force and heat 

V uprnm tit f r proof of the structurr of the field in tfa * rio “ 

(k» iiiou f tli ehetrod *. the ln»trumrnt rr flelJ eijdorvr bo»n i iff 
can I 1 \ P U \f-*el (or an\ In alating material) filled *Ub ^ 

will inial c nn tjon ami conforming ms n arlv > I* 0 " * 1 

i ut n-gar I to the 1 rsakmg of the bne* of force in the m irgm*c 
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toim. of the bod\ pait to be tieateiL L e.i cxllndilenl xe*^el is suitable to 
horn the course of the line* of foree In a limb where the direction of the field 
i* trammel e The m trnment 1 introduced fiom nboxe and mu t be held so 
that it conden*ei plate* are at right angle* to the direction of the line* of 
force On rotating It the correct position mill be found trr the brightne*s of 
Ibe Incande*cent lamp attached to it In h] “E>"ai d Etude* de> ondes court e-- 
par Is* pectres A lencie de chine Denlerf 1 ) *ucge>ted au Interesting method 
of Inspecting the ^hort Waxe field br mean* of Indian ink, He pot n solution 
of Formol In Ue tilled mater Into gla • xe»*ek which wa placed In the con- 
denser field. When Indian Ink rna dropped into thL distinct lines within the 
hquld showed the path of the lines of force In this max he mas able to 
demonstrate the conn-e of the rield obtained hx u Ing electrodes of xarious 
•lies We aUo see a fiell concentration re*nlting from placing pieces of metal 
in the liquid. He intitta on the Impoitance of adequate 
• pacing for depth effect and for obtaining the utmost 
homogeneity of the field, which is clearly hom n by hi 
method of testing 

Typical field 

line figures 


Fig 4o (Cise 1) 

Case 1 Homogeneous penetration with electrodes of equal she 
and with equal spacing This shorn 6 horn oulx the central homo- 
geneous part i utilised for penetration If the distance betxxeen the 
electrode and the skin 1? l educed, the area of highest density Is on 
the surface tutting e\ce*M\e hcitlug of the superficial lasers nud 
'en blight depth effect Den itv and heating are great ett in the 
"iMal tone connecting the centre of the txxo electrode* The energy 
i decrea ed toward* the margin of the electrode^ find slighth and 
then suddenly outside the bpnee limited bx them. as max be seen hx 
the bhaded area of the figure If spacing he adequate and the elec 
trode centred exactlx oxer the part to lie treated, the heated area 
exceed the area nctuallx to l*e heated When spacing u 

U) D e n i e r L Nil d etude* de* ondc* court par lo peetre* j Tencre de 
Chine Ai cb. d electncite 47th \ ear No 603. April 10i>. 
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Typical field line diagrams. 


adequate, ns shown b> the shaded area in the figure, tho elec 
trode distances correspond to tho conditions suitablo for trunk 
treatment with a wavo length of six metres and n total therapeutic 
output of 800 watts If longer wave lengths are used, we get a 
decrease in penetrative capacity which must be adjusted by working 
with a reduced output It was found necossarj then to arrange small 
electrode distances which gave loss homogeuoity and less depth 
effect The best conditions for penetration nro obtained 
where the depth law is obejod 



Tig 40 (Case 2) 

Case 2. The piece of metal lying between the electrode and the 
akin causes Held concentration likely to cause local overheating 
Therefore metal parts of clothing, pins, liairplns, contents of pockets 
should bo removed or kept out of the condonsor flold. 

The shaded part of the figure repre*ents the unequal denaltv existing 
at right angle* or transverie to the direction of the line* of force. 
Differencv* of equality in t be longitudinal direction of the field are 
marked b\ the different den*lt\ of the field line* 



Fig 47 (Caw 8) 
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Case 3 With equal sized electrodes spaced une\enl>, eoncen 
tratlon ol energ> takes place at the nearer electrode Thi< results 
In increa ed unilateral area debits In the superficial lavero 



Case 4 Concentration of energx confined to a small area takes 
place below the small acthe electrode Concentration mi\ be 
increased bv placing the electrode at different dl tnnce from the 
lxxlj An extreme case of thl« kind is the application of a \en 
imnll hare electrode to the skin so that a burning effect i* 
produced (coagulation — electrical surgenl 

In certain circumstance* field dl tortlon doe to some external conduction 
Itody or apparatus, unequal potential on the pole* of th apparatn or 
enrrpv conduction from a imaller electrode ma\ occur It can al o happen 
that the field denaltv w ith a email electrode i no larper than with a larper 
one and It 1 Pie that the larper electrode mas esen base preater 

field den itr and preater beatinp effect. 



FI^ 40 It i o 

5 If the electrodes are small compared with the \olume 
o! the bod> In the condenser field tin n i much di r inn of 
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Typical field line diagrams. 


tnergA and n groat difference between the density of tho skin 
and that in the centre portion of the cross section The depth 
effect will then be less in relation to the surface effect than whore 
lmger electrodes are used hen using small olcctrodes 
the effect obtained is more or loss restricted to tho 
superficial ln^ er 



Fi*, 60 (Case 6) 

Case 6 In transverse or lateral treatment of the limb the 
diameter of the electrode should be approximately thht of the part 
to be treated The edges of the two electrodes aro kept it a 
wfdo distance from each other With adequate spacing of 
some centimetre*, there will bo n good depth effect and an 
even distribution of energy Botter results, howcicr nro obtained 
with Sclillephnhe electrodes ns shown In 9 and 1J 



Fig ol (Case 7). 

Case 7 With pliable electrodes that are too large or without 
sufficient spacing we get a most unsatisfactory distribution of energ> 

Tho mo t intin>he heating effect is obtained in the burfaco liner* 
lndwecn th t dges of the electrode To n\o!d o\erlieating tho 
enirp\ mu li reduced which results In poor depth effect 




Tvplcal field line diagrams 



Fig o2 (Case 8) Fig o3 (Ca*e 81 

Case 8 Flexible electrodes of suitable size but Insulfldenth 
spaced If onh n cross tction 1 con hit red n homogtniou Id 
i ipparcntK produced but a longitudinal cction how much 
di person re ultmp in in ufficient diptli efft ct ho war clilh hi 
proved on the cndnvrc that in treating a Up the dipth iff* it 
obtain! d with pliable electrode placid on tin kin i mailt r than 
that obtained h\ ban electrode** placid on tin kin a 
in dint lie rm\ 



1 i„ >4 «. i t 


9 Lateral or transverse treatment of a limb with large 
Schllephake width spaced and without compression. With 
arrin * in< lit th< fit id lomintration i t tpial in th limb jii l 
n r ^ i • 'i*nl\ ditnluhd with <\tt)hnt d | th * ff ct 
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Fig 56 (Case 10) 

Case 10 The same treatment with too close spacing An unsatis- 
factory field distribution Too much heat on tho shin and little 
depth effect 



Fig 50 (Case 11) G ~ glas cylinder or ^slioc u 

Case 11 Lateral treatment of a limb with large Schllephake 
electrodes with compression and sufficient spacing Concentrations 
os hown in Caso 10 ore eliminated ns the surfsco Is efinnllj distant 
from tho electrode, and homogeneous cncrgv and a satisfnctorj 
depth effect 'n ill lie obtained. Compression should no\cr be 
exct i\c espocinllv where bones nro near tho surface 
ns other* i c tho heat sensitivity of tho patient ma\ lie impaired 
and in nn\ case free circulation is impeded. 



Tvpical field line diagram 
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Fig 57 (Case 12) 

Case 12. Lateral treatment with small electrodes and excessive 
spacing This give* a very homogeneon* field but the capacitatlve 
resistances are mcrea ed owing to too small electrode* and large 
distances There is a consequent lo*« of energy into epace from the 
l»ack of the electrode and no heat is felt in this case 

According to Llebesm- pood therapeutic effect* are obtainable even 
with large distance* — «o large that little or no heat is perceptible some 
explanation, howe%er It nece* arv as to »hat dwaie* or condition thi 
applies and under what conditions It L achieved, a a plea ant and apreeable 
heat U usualU the most fa'onrable condition for tnecer 

On the other hand it has been found that treatment given with 
tmall electrode di tance even •‘mailer than tbo>e which npparentlv 
thould correspond to the wave length and euerg\ applied are 
"occeusful and that average therapeutic result* were 
improved bv nrranging for better spacing 



Fig 08 tCase 13 

Ca« 13 Monopolar treatment. Une actlvt ebetrodp onlv h 
n-^1 The unu ed one i replaced 1 v earth and the connection to 
p arth e^tabh bed bv placing the electrode on the earthed cal met 
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TliU 18 a direct earth connection A capncitntne connection cnn 
be established bj putting a large electrode In contnct nltli the 
cabinet This mothod, boneier, is onlj suitable fur surface 
effect ns there Is onlv field densltv In the imraedinte neighbourhood 
of the electrode 


Fig 69 (Case 14) 

Case 14 Electrodes placed dose to each other on one side ol 
the bod} produce an undeslred concentration of energy in one sjwt 
near the electrode*. No depth effect 



Fig 00 (Case 15) 

Case 15 Electrodes placed on one side of the bod> obliquely 
to each other hut further apart and o\ith increased dJ tnnee st A 
rather tlnn at B This produced a more c\en Held than In Caw U 



d 

Fig 01 (Cs»* 10' 
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Case 16 Electrodes applied to a sharply carved part of the 
body with distance A smaller than distance B There Is deci eased 
capacltath o loslstanee and a gioatcr concentration of the field near 
the lowoi part of the diagram 



Case 17 If under similar conditions the electrodes are placed 
parallel to oach other their outer edges lio nearer to the body 
and if the distance is too small the field is concentiated on to 
these outer edge* with very bad depth effect 



Fig 03 (Case 18) 

Case 18 By making the distance at A slightly larger than at B, 

the field may be mndo practically homogeneous 

^ntnh &eh«b«rt, Bkort Th»r»py 


0 
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Typical field line diagram! 



Fig W (Caw 10) 


Case 19 Metal electrodes In a body cavity such as the vagina 
always cause concentration of energy even when not connected to 
the apparatus. To uso only ono electrode would produce ono-sldcd 
concentration and boating Better effect Is produced bj using two 
largo and sopnrato olectrodes connected in pnrallcl 



Fig 05 (Case 20). 

Case 20 Electrodes placed on both sides d the thigh. If the 
legs arc pressed back so that thoir Inner surf ices imho n good 
contact the field will take the form of the dotted lines but if 
the thighs are separated e\cn allgbth, then *Ul cuncentmt on 
and o\ er heating liccnusc of the largo cnpacltatho n> tanct o 
(ho layer in betueon can Ing distortion of tlio fi^hl aa» eoncen 


Typical field line diagrams. 
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t ration again, and jt is possible that a spark may pass between the 
scrotum and thigh Therefore, treatment of both thighs, knees or 
cal\es simultaneously is not advisable if depth effect is desired, 
because email burns may occur the encrgj concentrating where 
the edges touch. This can be avoided bv slightlv separating the 
legi, and placing felt between them, but that will give a longitudinal 
heat effect with field concentration at A and the energy will not 
pass trans\erflely across both limbs 



Fig 6C (Case 21) 


Case 21 Longitudinal penetration or the leg The dotted lines 
represent the field spectrum in air between the electrodes Here 
the field is contracted inside the leg because the dielectric constant 
of the bodj is 80 to 90 times higher than that of air Wide 
spacing of electrode from foot pre\ents overheating of foot or 
ankle and renders penetration of calf at the knee possible Foot 
electrodo to be kept at a distance of ocms from the floor bv dry 
wood to avoid energy losses due to semiconductors such as wet 
floors linoleum, carpets stones Distance of phable thigh electrode 
of large sue .o to 2 ems the electrode adapts itself to the form 
of the thigh 




Typical field line diagrams. 



Fig 07 (Case 22) 

Cose 22. One electrode placed dlrectl} abo\e an underlayer 
which la a semiconductor produces a field with the disadvantage 
of additional losses and strong heat effects In this undertaker Semi 
conductors arc mojst materials such a a leather, ollclotli, etc 

Both olectrodes should novor bo arranged close aIkjvo a sorai 
conductor on account of the strong heat effects caused b\ tbo large 
quantities of cnergj which pass through it They should bo kept 
nt a distanco of S ems at least b) Intermediate U} ei s of non 
conducting mntorinl, drj blankots rubbor, sponge, etc 


a t> 

rig 08 (Case 23) Fig 00 (Caw? 23 ) 

Case 23 Too narrow spacing (a) Ffg 08 Hold concentration 
at tho pomts near the olectrodo duo to une\ ennesi of the shin 
(pimplos furuncles otc ) with consequent local heating effects so 
that the output must l>e reduced Depth effect decreases 

(b) Fig 00 Wider spacing This equal! cs tho Ptld den lt\ 
and tho heat effect is homogeneous and better depth effect i* 
obtained with increased output of apparatus 






Biological and therapeutic effect* 


85 


Vm Biological and therapeutic effects of short waves. 

licit and livpertcmln ot the tissues arc Immediately realised 
anil become jierceptible Both the e effects are also found in Long 
Wave Dintherm) but nre characten«tlcall\ different from those 
obtained in the Short Wn%c field 
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Fig 70 

ll< atlng t f \atltm part an\tl ue> 1>\ ilLi therm's currant nud within 
tlie fit 1 1 of thr 3 metn » a\ e ) 

Tit iMmn hiatlng of f it \%hlih t ihe^ |*1 ici In dUtthi ran 1 retinoid 
in tin hurt u ui fiill With otlur ^a\e lengili nrtaln Jf pLaoe- 
mint if inlixllnd tl ne^ nnd hi itlng turnr \Yh q lhing tl ue* 
in !i iti I then an Umi tlm- lm* to tlu In 11% Huai lonUtlon* of 
I IoihI i imihtlnn 


Tlu imf|U a ililU M > re-ulting from tlu In Ming of tl ue^ l»v long 
" dhtlurim mil hurt *.n\t^ of 3 nutn^ an clnrh n.preM.nted 
In ITtr 7<i tint 1 x>tm Vm !H«r brim nuiMdO Tlie\ arc ubjict 


1 \ rhinllanc n 1 1 qt-<le*n Kongr 1 

1 ^ Inr I pc Ifcnrmann Mam lu 


fur Jnnere Medtcln No tl 
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to change on modification of the wavo length hut in the short 
wave method of treatment there Is relatively small heating of 
fat, which alwaja takes place in long wavo diatherrav In practice, 
however, the subcutaneous fat lavor will always be heated to a 
somewhat higher degree This results in a natural protection 
of the inner layers from painful heating 

The hyperaemia produced bj the short wave Is of reallv longer 
duration than the corresponding effect in the long wave diatherra) 
and other heat treatment methods Pflomm has found tliat this 
effect lasts for 48 hours after ponotration thus proving that other 
physical principles are involved here than those concerned with ooh 
the production of hypentemla. 

An argument which carries conviction is driven homo hr 
Pflomm who treated two webs of a frogs hind legs — one in a 
short wavo field, the other In a hot water bath On both adrenalin 
solution was dropped afterwards The capillaries in tho water Jwth 
were dilated but the adrenalin immediate!) roactcd on theso bv 
a strong contraction. But no influence of adrenalin could bo found 
in tho capillaries enlarged in the short wave field. 

Figures 71 to 78 represent somo of Pflomm s experiments. He 
explains this peculiar short wave effect as due to influence exerted 
on the visceral nervous system, that Is, n reduction of sympathetic 
and an Increase of vagus tonus Further experiments made with 
the heart muscle confirm this 

Anodyne and Soothing Effect Another distinct effect of short 
wave therapj usually found in tho first treatment, is the alleviation 
of pain far more effective than in Jong wavo diatherm) or in 
any other mothod of physical therap) Tbore is also a dlstineth 
soothing and agreeable, often soporific, effect 

Anti Inflammatory and Aoapblogtstlc Effect A fundamental 
difference lietweon short wave thcrapv and long wavo diathermy 
is the favourable influence the former has upon acute Jnflammntor) 
and septic processes In which long wave diathermy is strictly contm 
Indicated, liecnu^e it is apt to activate and spread tho infiammat 0 ^ 

process 
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Schlleplmkc wn thi fir t complcteh to cure *c\ere and 
e\cn hopile en^o of pluinl emptum and lung aWe without 
operation lie recommend the shortcut ]>o U>le wn\t length* when 



\ a*euL\r vfrtem of the web of a froj. ^te 37 1 (P f I o m m) 
CapUl tries jurtull\ contracted b\ adrenalin. 


FI? 72. 

The frame treitcd b\ *hort wa\e*> of metre*- No contraction. 



Fig 78 

Vdrenalln treatment has been repeated 1 K hours otter penetration. 
The experiment confirms the constancy of the bent effect by short 
wave penrtratlon 

septic process arc concerned The more recent the process the 
better its reaction to short wa\e treatment Later I lebesnv 
conflimed this 



Biological and therapeutic effects. 


The fn\onrable influence of shoit T\a\e therapy on inflammatory 
and eeptlc conditions is partly due to the strong bvporaemla ivhjch 
results in nn increase of the natural defensive forcoa of the body 
increasing, as it does, tlio blood flow with moro white blood 
corpuscles with phagocytic action The absorption is considerably 
increased provided that the dosage be not too strong (if it is too 
atrong phagocytosis maj }>o reduced) 

Schliephahe also suggests that there is a certain nuto- 
vnccination due to the dead bacteria While cunug furuncles, ho 
found that se\ernl untreatod ones healed simultancoush 


Furthermore, thoro is also probably a direct influence on 
pyogenic bacteria (staphylococci and streptococci) due to heat effect 
of more or less subjoctrve character (Point heating) 

Pus evacuated and aftorwnrds treated in a short wn\o field is 
found to be sterile in some cases This is, of course, not the rule 
nlwajs but generally speaking the weakening of the virulence of 
the bacteria will often suffice for making tko activated pi oph\ lactic 
forces of the bod> counteract the infoction 

Schliophake has pro\ed that in tho short ua\o field pus and 
inflamed tissues are heated up to a higher degree than healing 
tissue* Pflomm has found that tho short wn\e field gave ri e 
to increased fluid changes l>efrieon the capillaries and tho tissues 
this has an influence on the disturbed osmotic processes and furthers 
healing 


Lethal Effect on Bacteria, fachliophake, Hnussv I icbosn\ 
and others have pro\ed the possibility of killing Imctena fn th< 
hhort ^nve field bj iclnti^elj loi\ dosage This effect is Independent 
of the un\e length used 

Schliophake hns succeeded in proving the lethal effect on 
streptococci and tho tubercle bacillus ^hen treated for poriew o 
3 to 8 horns In theso phenomena not ouly tho pure heat effect is 
concerned. Schliephnko proves this !>' heating to t c tame 
temperature bacteria of tho sumo culture pnrtl; in the short 
field and partly in a *ater bath The period neef san to r he 
lethal effect on the bacteria in the short \\n\e field on \ nmoi n i 
to a fraction of tlmt apphed to the wnter lwth ( et p • 
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Fig 74 

Lethal times of the staphylococci with various 
temperatures 

Part of culture has been heated up Id the water bath and part In a 

4 5 metre wave both to the same temperature The lethal times 
obtained In the latter are shorter than those found In the former 

Flp 75 

Ditto- with tuberele bacilli (b e h 1 i e p h a L e) Experiments made 
under the anie conditions ns for staph) lococch 

Hnsche and Leu nig 1 ) on the other hand could not obtain 
an arre t of the development of bacteria In Mtro nt blood heat 
after treatment for 3 to C hour> Thev conclude that there are 
r-econdtm Influence-, which take place within the short ware field 
on bncterm in vi\o Whether the Influences of the short uaro 
field on inflamed <li ea-es due to mfectlon are indirect or direct, 
the Important thing i the actuation of tho natural prophvlactlc 
force and the real debilitation of the virulence of the badena, 
which 1 lievond nil doubt coniurraed in all writers 


(1) R«ich6 and Ltumg D m. W 1935, IL 80 pape UOi 
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There nre technical dlfficulUe* in can nog oat these experiment*, *uch 
a* the dielectric constants, conductlvitv and thermal characteristic* of the 
medium. The*e are all hlghlv important. Also, according to Schliephahe 
the dependency of the bacteria on wave length la not always of the lame 
value though the\ belong to the aame stock. Mutation is also a difflcultr 
Tempeiatme measurements made in the fluida or In the condenser field 
respectively onh give correct values when certain condition* are fulfilled. 

Influence of different wave lengths. It is loss important to- 
day In practice to know the different biological reactions produced 
with wave longths below 10 m but It should be notod that gonerallv 
thermal effect predominates with longor waves, while with shorter 
wave lengths the so-called specific componont Is largelv shown 
when depth and localising effects have increased 
simultaneously 

For some years the 0 metro wave length has been found satis- 
factory and is employed for choice Ultra short waves of this wave 
length can be produced with valve machines even under heavy 
load conditions 

Possibility of Harmful Reactions in the Prophylactic Forces of 
the Body As the reactions of tho longer waves on the body tissues 
are combined with thermal effect thore is always a certain posslbflitv 
of injury to tissues by over-dosing but these dangers are reallv 
vory much legs in ultra short therapy than with long wave din 
thenny as the electrodes are kept at such distances from each 
other and from the skin that the dangers are of no Importance 
provided the operator knowB the rudiments of technical therapy 
Injuries produced by heat on rats and rabbits have alwavs occurred 
under conditions which do not correspond to those prevailing In 
human therapv (Unconsciousness of animal Jnrgo electrode henvv 
energy density) 

A factor which guarantees a good deal of security against 
Injuries is the Increased heat scnsitlvitv of the skin in hot tren 
ments The body reacts to over-doso bv sudden disagrees > e 
senwitlons felt in the internal organs (perlobtonl p ourn 
peritoncnl pains) These mnv be considered i irro e 
hints which disappear at once with switching of 
do not ouiir again when treatment Is applied with re luce 
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\eraous secondary phenomena, malaise impaired bleep 
oct have seldom been observed and are probably due to individual 
predisposition I! thev occur, the dosage should be reduced and 
pauses made in the treatment of a dnv or two Patients of this 
kind should not be encouraged to fttav long In the neighlmurhood 
of the apparatus when switched on It la possible to eliminate 
tbe*e effects bv screening of the space around the apparatus bv 
menns of an earthed wire netting or a folding *creen covered with 
metal foil 

Some diseases react at first with a slight increase of pain which 
might be considered a contra indication Relief and core are ustxalh 
obtained if the treatment is perse\ered with. 

There are few real contra indications to short wave tberapa 
Malignant tumours- (carcinoma) are a contra Indication, according 
to all experience hitherto obtained. It i* remarkable fact that 
pregnancy has not been found to be a contra indication 
and no pernicious effects on either male or female generative 
glands have been discovered The same hold* good for the eyes 
more than this work is being done to introduce short wave thernpv 
into the field of ophthalmologv b\ Gutsch and others 

Summarising these effects we can stato that the biological and 
therapeutic effects of Short Wave Therapv are distinctly outlined 
although the working technique of this mode of therapv has not 
yet l>een completplv established. The effect* produced are entireh 
different to tho*e produced with other phvidcal therapeutic method 
uch a* (liithcrmv and lowxation According to Schllephahe the 
difference* exi ting m the*c method of treatment are probabh 
analogous to tho-'-e e tnbli bed l>etween \ ra\b and ultra \iolet ra\b 
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IX Experiences gained in short wave therapy in various 
diseases, technique of treatment 

The indication* in short waxe therapv besides the disease 
suitable to treatment by diathermy, and other thermal methods 
include mam inflammatory conditions stnctlj contraindicated in 
diathermy (purulent and septic cases) Moro than this ultra short 
wax e therapy generallx excels diathermy in effect, and cures 
especially m ncute cases, in a much shorter time 

In the following chapter we shall glye details of experiences 
gained xxith the most important disease* for the general practitioner 
who will thus hoye an outline of the posrilllltles of application of 
tin* mode of therapy, and *ome guide towards the acquisition of a 
good technique 

We have already referred to the great Importance of electrode 
technique and recommend a full u*e to l>e made of tho directions 
given In the following clinpter rememliering that treatment methods 
described max often l>e modified, and Improyed In special conditions 
It i* the experience gamed by the practitioner himself lasting 
oyer a sufficiently long tlmo xxbich enables him to liecome a shDIul 
exponent of short x\aye therapy 

Strict and exact Instructions can only be gixen In 
a few case* 

There are very varied possibilities of arranging 
including po ition at oblique angles to the shin but e ' n 
spectrum can be adopted to almost nnv com t 1 
obliged to work with in ufficient electrode di tance it »u t 
apparatus in band ha* a small energx output or the wl ' e 
lie too long one mu t give up all idea of reducing treatrrnn 
and tbu impruxe the therapeutic effect 
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To experiment on patients for proving a special electrode 
arrangement in order to ol>*ene the local distribution of heat 1 
onlv recommended \nth such patient* who are able, b\ their intelli 
gence to gi\e correct indication* of heat sensation far the 
best method is for the practitioner to test these methods 
on his ow n body 

1 Furuncles and Carbuncles 

Schliephnhe refer* to over "iOO cases of Furunculosis more 
or less extensh e tuth onh one failure (due to simultaneous self 
treatment In ointments planter, etc ) All his other experiments are 
\ ert favourable 

Ateragc treatment time four to six da\s with one treatment 
per dav including set ere case* where other large furuncles not 
actually treated were simultaneously cured. 

Single furuncle* hate been cured within two to three days a* 
a rule moderate doses were given with a gentle agreeable warmth 
sensation Too heatt dosage resnlt* in blul*h red discolouration of 
tho tissues and prolongation of treatment time up to ten dat 

Schliephnhe and Licbesnv con ider this inflammatory 
reaction appearing after short wave treatment (Hanae and Lob) 
due to wrong dosage 

Average treatment time 10 to In minutes 80 minute* in case 
of carbuncle* 

Furuncles In process of formation with inflammatory infiltration 
will retrogress within two or three dn\s if already breaking down 
Imiption will take place In most ca es after the firat treatment 
when necrosing thrombus is cast off whereupon healing starts rapidly 

Even in ca*e* of furuncles of the upper lip and nose 
the best results are obtainable Liebosn’v mention* *i\tr case 
of this kind all successful but one in which memngiti had 
already oc cured 

In treatment of carbuncles the results are so good that cure 
may bo expected in almost any case Incision should be 
abided if possible 

Dt l* h ' n " u ""t *>»»'• »nw«n m tbc, c*co K, Uut chore 

”*' r dl " th '™' (‘pnit-p.p «pp,r*tn»\ cm be n.cd m lie tre.tmeot of 
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furuncles, ti itb doe care to the technique to be ohnened with these apparatus 
of small output Hot, It has been found that with spark-papa it is not 
alea\a possible to arofd Incision as it is with \al\e apparatus 

Treatment technique of fnrtinculosls. A Scldiephaho clectrodo 
of 4 to 9 cms in dinmoter is fitted to tho holder so that tho glass 
Iwttora of the electrode does not touch the furunclo (seo fig 70) 
Spacing 1 to 4 cms For treating small furuncles a sjieclal electrode 
without a glass bottom ib also recommonded (big 39) 



Fig 70 

Shows pood spacing and no contact with tlio skin \n hwHffcrcnt 
pllnble electro<le — 18 X 27 cms is placed under tho tlilgn wnn 
spacing of 2 to 3 crus 

When treating furuncle- of the faco pllnblo oloctrodob nml 
bandngtb should nlirntb he aroided Rigid clcclrodca nn 
not touch the akin and the spacing must lw Inrgo liecnubC >e 
une\enn< with reduced spacing causes harmful heat an ic ero^ 
geneou <nergv dl tributlon. IN hen tiding eufficlcntlj short wn\e^ 
Omitn -- and con\enient outputs It i» alwa\b jm^Mhlo to antrnge 
such g» «d pacing that ft homogeneous gentle heat win 
is hit ni tin part treated 
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2 Axillary Abscess (Hydroadenltls) 

Good results have been found here Gases that have re 1 ted 
some tune were completely cured in a very short time In order to 
avoid relapse it is best to continue treatment until the disappearance 
of all Infiltrations has taken place 
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FI- 80 

Treatment of hydroadenitis with Schliephake glass-bowl electrode 
^ith free nlr space of approx. 2 to Sons Pliable inactive electrode 
18 X 27 cni5 with approx. 8 cm. skin distance 

^hort wave therapy hns proved Its superiority over 
X Rnv therapy here eyen in very severe ea«e» In nine cases 
treated by Schliephake cures took place in three to thirteen 
day nverage time eight days One treatment per day of 20 minutes 

Technique. Special electrode (see fig 40) with indifferent rigid, 
or pliable electrode above shoulder (see fig 70 and 80) 

3 Whitlows and paronychlae 
Fairlv good results are reported including case where surgical 
treatment with mnnv incisions did not avniL Even in severe ca-e 
operation can generalh lie avoided Pain Ls relieved rapldjv the 
sequi tration process Is hastened, when treating bones Healing 
“tart mpidlv after the removal of sequestra 

Treatment alout 20 to 30 minutes per dav even* day then, 
even other lav 



Whitlows and pironvchiae — Dental disease# 


Technique The finger (for choice the whole hand) l placed 
between the Schliephake electrodes spacing of 1 to 3cms Pliable 
electrodes can also be used in which case the electrode edges 
protruding bevond the fingers should l>e kept apart to avoid field 
concentration and intensified heat 

The good results obtained m the cure of the disease 1 * mentioned 
under 1 to 3 are confirmed hr Schliephahe Llebesnv 
Kowarschik Last, Stieboeck Capnldl Pflomm, \ngel 
schmldt and others Schliephake savs That with a number 
of se\eral liundreds of ca*es of this kind onlA throe needed 
subsequent incision and that recurrences ore extreme!* rare 
in ‘»hort wave therapy 

4 Dental conditions treated by short waves 
Schhcphnkc states that the majont\ of case** of p-iradento i* 
art faiounblv Influenced and result obtained after a few treat 



Fig 81 


1 Ti truth n of all tm th with [urlnp of 

n I- int< n i\« treatment with thl 
jiw I >n an | ti th on on Jun 1 an 1 th 
trj\ r Uii|MMtlil n that th Milt ] m j. 
i bn Bhrt. t* 


1-) to 4 cm front t« th 
arrangement l*rm< ilm 
pirt on th» oth»r -m 
tmor» inti n hi tr< itm< nt 
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monte Ho used wn\e« of 3 to 14 metros and got Rtfll hotter results 
with wn\o lengths of 3 to G metres than with those nbo\o G metres. 

To obtain lasting effects it Is necossarj to find tho cause of 
parodontosis, and good dontistrj must bo done at tho samo time 
ns well as medical and constitutional treatment Granuloma react 
well, provided that ro-infection from the tooth root cannl is pre\ented 



Fig 82 

Shows penetration of front teeth with small active electrode — 4 enu 
diameter — with 1 to 1.0 cms. spacing By this armngemen rnTm i 
parts nntl teeth aro In scries connection as from 

flow so that tho tooth substances and bones got the be* 
the treatment as compared with the parallel connoc o ^ ^ 

The indifferent olectrode 9 cms diameter has a *\uth this 

from tho check so that only slight warmth Is Mt heir «»» » t 
lateral position tho ncthe electrode must by fcHgtii i 
liomogcneous heat effect. 

Gumboils and oilier purulent procwroB are ' cr 5 ‘"'J 1 

cations for short uases alao I r mplnden,tla K *P ‘‘"^1' 
nnd periodontitis I’nln cen.oa aftor the first tren ■ n 
cases SI, or, «a,e therapy also prevents pah. f " “ £££, 
Rheuma.i, d, oases of the jars Sim. Ul , *»*"" 
Ethmoidllls m I ficlal neiirftlptn nro nl o Indication 


Dental diseases 

tberapv Technique is uuportnnt also wave length and energy 
output are decisive factors 

Liebetny had verv good results in the treatment of pen 
Oflontlcnl inflammation- grannlomata, etc working with waves of 
from 4 to G metres 

Technique. Schliephahe electrodes of 4 to 0 cm* diameter n ed 
nith spacing of 1 to 4 ems (tee figb 81 to 83) Bandaging of 


Fig 83. 

Lnilateral treatment of teeth with an acthe electrode 
of 4 to Ocm dtanuter ami spnc f ng of 1 to 1.5 ems Inactive electrode 
0 cma diameter with sparing of 2 to 4 eras 


the pliable electrodes to the body is not recommended 
(train picnic perspiration overheating and decrea ed depth effect) 
Too mall electrode^ should not he u*ed os the narrow spacing 
neet Min here to get complete resonance results In heaw lo* es 
of tuorga within the boda and l*ad depth effects 

AIm> the hvjHjraemin produced within n small nren I Ie*s 
cott tant than that produced on larger l*od\ part 

No metal parts mu t l>e touched 1>\ the patient daring 
tri \tment Wooden chairs with adju table head Kipport that 
un>cnu an the mo-t practical mean of importing the head and 
pn\» nting occidental touching of metal part -* 
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Purulent condition* of antra and sinuses. 


5 Purulent conditions of antra and sinuses 

(Pneumatic cavil let) 

These conditions are very well suited for short wave treatment, 
nnd it often doca ana} with the necessity for operation 
Acute and septic cases react almost Immediately but chronic 
cases require more treatment — 10 to 20 sessions Permanent healing 
is not as a rule obtained as the mucous membrane has been 


r 

f 

1 



Fig S4 

Penetration of the pneumatic cavities with *n active Sclillejilukc 
electrode (4 or 0cnn dia M skin distance approx- 1 to S ews.) ana nn 
inactive pliable elect rode 18X27 cm nnderneatli the hear 

roughened and thickened and often permonentiv injured But if 
relapse takes plnce a verv few treatments u^unliv 
suffice to pet over them and one can at lea t prom -e 
freedom from svmptoms for a long time 

More or le severe headache nnd sen-*otion< of fnintnes linvc 
sometime l>een oh erved after the fird treatment or two fJ 
require a reduction of dosage and a different plnclm: o e ec ro< ( 
avoiding jHnetrntion of the lirain it<»olf 
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The change from purulent to mucous discharge In a few cases 
announces the beginning of healing process in acute ca ez In 
chronic cn*e* howe\er it is difficult to clear up the mucous 
di charge which often becomes almost permanent, although symptoms 
often di appear 

6 Diseases of the upper air passages. 

Acute colds can often be completelv cored in a da\ the 
symptom appear to disappear after the first treatment The ame 
results are obtained in ca es of acute lamngitis hoarseness 
often disappears after the first treatment 



Fig 83 

Po ition of Electrode in the treatment of Cold* 

The spacing and the angular position must be so chosen that an even 
feeling of warmth is produced In the nose »nd its surrounding* 
Larger electrodes are also advisable in order to penetrate the antra 
spectacles most be remmed- 


^eptlc and chronic laryngitis with chronic catarrh, 
where exerv kind of cure at ^pa» ha\e been tned m min have been 
treated with be«t revolts 
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Diseases of the ujijier atr passages. — hi 0 [ the ear 


3f authors confirm the excellent results of short 
wares in catarrhal conditions In acute cases a few treat 
menfs completely clear up the condition 


Technique. Pliable electrodes nith felt underlain, are not 
advisable for the face, hut can la. used for the throat a nell a 
the fc lae« Scldieplutke electrodes For difficult and chronic eases 
the latter are the beat with big spacing of 1J1 to 4cro« Technique 
for Cold (see fig 8G) 



FI- 80 

I Hrntl on of larynx with two ScbllepIiake-cJectrode*' of 4 eni*. dla 
n>H»*r and 1 to 2 cm* *padn.ir The electrodes are placed at an 
angle to each other 

7 The Bar 

Coptic otitle media The retail depend* largeh on the 
ftage acute procesteb gH e the be^t reaction* If jni* 
collected !>ehlnd the tvmjianlc membrane di charge Inc! ion ! 
nece« an, 8econdan uppuratlon then cea e^- rapldlr in i*rhxl 
vaning with the more or le ^ acute character of the condition 
‘•cron <j 1 1 1 1 *• media generalh Incline^ to rela]»-e Good 
re ult» Ua\e iteen obtained in the treatment ol ot otcloroMb ear 
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furuncles catarrh of oustnchian tubes (Lux) even in 
chronic cases of atresia 

Dimness may be felt during or after treatment, Imt disappears 
in about lo minutes, and has ne\er led to nn> harmful effects 
It Is well howe\er when treating 8enslti\o patientb to treat 
each ear bcparatch with the Inncthe electrode on the opposite 



Fig 87 

bnl lateral irenetration of the ear *ith SchUephake electrodes of 4 or 
9 cm. dianu over the auncle with approx. 1,3 to 3 cm* skin distance 
Inactive electrode of 0 to 13 cma dlam- *ith approx. 8 to 5 ems akin 
distance 

cheek tlds pre\ents the Reid fiom passing through the large portion 
of the cranium 

Technique. Schlvephake electrodes of 4 or 9 emu diameter are 
fitted to the pinna, or to the petrous portion of the temporal bone 
Compression of outer ear against the bone is desirable as it prevents 
sparking between the auricle and skull Spacing of 1.5 to 3 eras 
The touch' c electrode — 9 or 13cm» — to plnced on the opposite 
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choek, with spacing of 2 to 4 cms so that \er> slight warmth is 
felt bononth this The patient should be treated eithor in recumbent 
IMisitlon or In a chair with head support, introducing an olive slnped 
electrodo (dmthormj electrode) into tho outer auditor} meatus Is 
also good, pliable electrodes are not recommended because of the 
drawback of bandaging 

8 Diseases of bones and joints 
Periostitis responds woll to short waves Lasting enres or 
epicondylitis of tho elbow joint with radiating neuralgia and 
woakness of the arm as well ns porl ostitis of tho os calcis 
due to calcification of the joint often cured in about 0 to 
12 treatments 

Local short wn\e treatments of polyarthritis nro meffectho 
but relmblo results, as far as freedom from pain and restoration 
of joint function go, are obtnlnod by treatment by n moderate degree 
of fo\ or treatment than by medical local treatment, but, local 
infections of teeth, tonsils, otc^ must be treated at the samo time 
The same applies to spondy lonrthritis. 

Good results have been obtained in tbo treatment of mon 
arthritis persisting nftor polyarthritis 

Effusions into tho joint that ha\o lasted for years are 
gradual!} nbsorbed Djathonny and other thonnal treatments hs'O 
ofton been pushed up to tho resorption process in 5 to 8 treatments 
although in somo 10 to 15 tieatmonts are necessary 

Soptic and chronic arthritis Is often alleviated 'very rapldh 
as regards function of the joint and tho general impro\ ement of 
tho pntlont Inflammation of tho knoo joint ha 4 ' often 
responded so well to one treatment that actual recoury has 
taken place 

E\ on in ensos of chronic knoc joint Inflammation 
with deformity and bonov out growth pain can bo nllc 
■\inted, and e\cn stopped and function can bo rcstorwl The \ Hi' 
picture nun not givo \Mble proof of tho impr tment but tie 
rewnery of function b a ior) real proof in vio of the fact t ifl 
nil other methods of treatment hn\o failed in these cases 
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In the«c cases the be»t beat effect i-» pot bv applvmg fairlr 
tronp dosages grwnje iu»t that amount of heat that 
an be born without anv discomfort or pain 



Fig 88 

\ ertleal penetration of the a. hole knee joint bv means of Schhephake 
electrodes of 18 ems in diameter *lth skin electrode dktance of 
about 8 to 5 ems The electrodes are sllghtlv pressed again- 1 the 
knee by a robber band *hich Is attached to the electrode hollers 
The tension of the band Is adjusted by means of a clasp Optima! 
depth effect can be reall ed srith thl» arrangement. 


Nen good remit-, ha\e been obtained In the treatment of 
gonococcal arthritis 

Pflornm reports that re titno ad integrum can lie obtained 
uhrch he cenfiea in the joints before and after treatment 
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Diseases of the bones and joints. 



Transserse treatment of knee bv fechliephakes electrodes ot 0 cm 
dfameter with skm*dh»tance of 15 to 8 cm3, (see fig 01) by this 
arrangement the most Intonio effect Is on the jiatelbg If electrodes 
are arranged at tho correct angle as m the figure 



Longitudinal treatment of the knee »lth pliable 
and spacing of 1 to 2 cnis here the maximal heat eiieet 
soft parts 


X 27 
the 
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Cares of osteomjelltls bj short wave treatment Schliephake 
succeeded in getting complete retrogre “ion of the inflnmmatorv 
process in earlv eases whereas vet the \ Rav picture^ show 
cd no boner change temperature swelling and pain disappeared 
in a few treatments in more advanced cases the formation of 
sequestra was h attended so that an operation afforded a better 
pnwpect of success In the treatment of traumatic joint 



Fig 01 

Trnnsvertt treatment through the ankle joint with ^chllephake t 
cleitrodes of 0 ems diameter an 1 spacing of 1.3 to 3 cm. Ir there Is 
nnuh tendovaginitis the more intense heat enn be applied to the 
nihllles tendon b\ placing the two UeUrodc* at a suitable nngh to 
one another 

<11 (KM due to Injnrli from sport itc., with hloodt nml 'from 
effu Ion into the joint the writer ha obtained tutnl re-nrptlon of 
offu inn nnd retropre ion of the Inflnnnnnton proce'S nnd complete 
mohlllu of the joint Lut nnd Ln t nl'O report fntourable re-nlt 
nn.l Inf stre- on the \err rnpid nllca lntlon of pa, n nnd 
h-enmfort nnd the ixtremch rapid re'orption of effn ion Tlie 
pun <H,thln„ prnpertle of thi method of trentment nllon of flu 
much .nrlhr npphentiun of m« me mil twnemtm 





10b Diseases of the bones and Joints 

Technique of treatment to Insure reliable depth effect The cases 
depicted in figs 54, 50, should be carefullv studied, also case 8, 
fig 50 In theso cases electrode shin distance of 1.5 to o cms nro 
recommonded A feu typical methods of treatment are also given 
in figs 88 to 92 



Fife 02. 

Longitudinal penetration of the foot and the anhlejolnt v,lth t" 0 
pliable electrodes 18 X 27 cms uith approx. 1 to 3 cm* skin mst in 


9 Rheumatic conditions. 

Treatment of lheumntlsm fchous favourable re'ult e\en 
refmctorv ca es treated sometimes for rears bv ot ler e 
roethodi with little or no success babe been cured b\ 
therapv ift< r comparath elv few treatment 
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Lumbago One treatment of ten to twente minute* will 
ccrtnmU rcheae and in pome ca*es remove all pain and even in 
severe ca es a complete cure can u ualiv be effected 

sub acute muaculnr rheumatism Pain and di«ahflitv 
■\er\ soon disappear This shows the superiorly of short wa\e 
treatment to diathcrmv m the treatment of these tediou* rheumatic 
affection* For a complete cure, howe\er it is ab olutels nece*<<nrv 
to con ider and remove all sources of focal infection 


FI? 03 

Longitudinal penetration of the thigh for sciatica with two j lull le 
electrode** 18 X 27 cm with approx, l to 8 cm shin distance 



Technique of treatment In earning out tran \ctmi or lateral 
triatment through a limb lioth bchhepbakc and pliable electrode- 
can In iiM.d but the latter ooh if treatment 1 p\en in a longi 
tudinal direction If treatment of the whole le? I indicated it i 
wdl to do It In two -onion fir t through tin. thigh and then 
through th* Ir(. n otlicrui-e the pith of tin current i too long 
for tri itmtnt to Ik effectual ^*) 


U " hliejh kr Treatment <f rh umjth ami artlintlc coalition 
h rt Jn t ultra h rt »u\r- Halneol I'll 


with 
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In fla mm atory condition* of the peripheral nerves 


Kotvarschih s three electrode method as used In long waio 
diathenm i* that of placing one electrode on the dorsal region, 
the second abo\e the ankle and the third ahore the knee Is ifro 
l>o slide hut not so good a* short wa\o tberap} )>ecan-e It Is 
difficult for physical reasons to obtain a good resonance and 
tuning effect 

If the apparatus has more than one irn\ e length, It Is advtafilo 
to select a longer wn\e length for the longitudinal treatment of tho 
leg This defimteh decrea**es energ) losp 

10 Inflammatory conditions of the peripheral nerves. 

Experience lias gnen results In the short wave treatment of 
sciatica of In no means unanimous character Complete 
failures occasional^ take place as ^ ell as excellent results 
but, in view of the fact that Schliephakc and others hate 
succeeded in cnnng this \err intractable condition hr electro- 
prrexla or even In strong do^es from an apparatu of Ugh energy 
output it is perliaps ja tifiablc to attribute most of these 
failures either to unsatisfactorv technique or to low 
energv output- As a role acute sciatica react lie t In 
chronic ca e* good result* are often nchiexed Jn a combination of 
hort wa\e therapr with medical or po siblr other electrical 
treatment or with ultra violet radiation* Short wa'e therapy Is 
howe'er much more effectual than diathermv as m®n\ ca cs that 
lia\e faded to react to the latter ba\e cleared up on short ware 
treatment Occa lonallv thi treatment has produced some incrca o 
of pain at the beginning Tins however is not a bad sign and 
general!' the case that began rather Imdh if perse' ered with, results 
In eompjetih clearing np but in ca^es of this description it I 
advisabh to a'oid all exaggerated heat effect If a i n F pllab e 
electrode^ \er\ adequate pacing must Ise arranged for The 
electrode hould l»e large — t8X23cm n and tbc^e can be placed 
o\er a certain amount of clothing 

Treatment of neurltlx and neuralgia. Thi< again i more succe s- 
fnl jf gi'en in the aente **tage Complete reli f hi' been gi'on 
in the ca-^ f rnuriti In the arm and leg after alont elg t nn 
meat The ime re ult ha-» )>een obtained in inter co ta 1 
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vrltli m\ ol\ emcnt of the nerve roots Dosage m these 
cases must be *tnctl\ individual and as a general rule, moderate 
dosage is indicated in nerve condition. 

Technlqoc of treatment In sciatica a variety of methods mis 
l>e employed In fact this is essential If one method shows little or 
no result another mas As stated above if the whole of the 
limb is treated b\ the longitudinal method it is advisable 



Fur OS 

Penetration of the entire arm for nenralpin of the arm with two 
tillable electrodes 13 X 18 crus with BVw-distam.es of appro v. 

1J5 to E-5crus 

to treat the thigh and then the leg separately Fig 03 shows 
a treatment of this kind In some case# howeter treatment 
of the thigh only Is enough If the pain is not ver\ sesere one 
electrode may he placed on the root of the #datlc nerve and the 
other opposite 

Another method of treatment is to give it w the sitting 
position the current passing from the root of the nerve to the 
hack of the thigh In other ta*es lateral treatment in different 
ections i more effectual although it takes up mnch more time 
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Disease* of the central nervous system 


and should really onlj be reported to where the apparatus h of 
Mich low output that it does not allow of successful tieatmont of 
the whole nene in one 

Treatmont of neuralgia of the arm Is depicted In fig 04 
If the forearm is treated, one electrode la placed on the upper 
arm oblique!} opposite the acthe electrode while the hand rests 
on the table It is important In these treatments to ax old waste 
of energy and tho arms and hands should nover rest on 
the l>od} 

Should both arms be affected, the patients hands should 
rest on the table and l>oth electrodes be placed on tho forearms 
onlv Tills ensures a maximum amount of energy to the arm 5 and 
a minimum to the thorax owing to the site of the cross section of the 
latter Here again the electrodes must not toucli the bode as onergx 
will be dissipated In this case a fnlrl) high onergj output i* 
ncce^snn as tho path of tho short high frequoncx current is a long 
one Should this method result in too intense heat production on 
arms and thorax, tho arrangement shown In fig 08 innj l»e employed 
for the treatment of both arms The electrode arrangement 
should be carefully studied and electrodes chosen of the right 
sue and ngbt shin distances in order to avoid unexennes in the 
heat offect 

// Diseases of the central nervous system 1 ). 

General paralysis or the insane. Good results have lK*.n obtained 
bv general treatment of tho xxhole body (clectro-pyreila), also bx 
treatment of the skull This same treatment lias succeeded in 
banishing the lancinating pains of tabes dorsales SchUephakx 
has had success In treatment of ab^co* e« of the bruin and ba cured 
several One xxomnn wab cured of dailx epileptic fit* 
cornpre* ion of the left xentricle from Inflammatorv change 0 t 
complettlx ceased after four weeks treatment 4 metro TV1 'p 
xxcrc used 1 artial recoxerie* hnxe taken place in fnctp in ■ 
and Rechou ha Imd lasting result in a ca^ of pollonix c 1 
The result <>) 1 uned bv the treatment of m lltiplc scliro 
not l>een nti fa< fory 

(l)^chh [I ik sb 0r t Iherapv peiooi whuon 
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12 Skin diseases 

Eczema of \erv -varied aetiology reacts well to Short 
Wave therapy and, according to Schliophahe has often been cured 
after two or three treatments Obstinate cases, that havo been 
refractory for years to every other hind of treatment take several 
weeks to cure Rdchou considered that generalized eczema 
could l>e treated with groat success 

Erv sipelas is often cured by ono treatment only 
Licbesny succeeded in curing several severe cases In two or three 
treatments and these had relapsed several hmos before 

According to Weissenbtrg herpoB zoster reacts well to 
Short Wave therapy the vesicles dry up verj mpidlv and the 
regional pain which generally lasts for at least a month afterward 
ib rapidly cured. 

Technique of Treatment In the treatment of tho«e shin con 
ditions the depth rule need not be observed An apparatus of small 
or moderate output vvDl suffice but if extensively affected shin nrea < * 
are to be treated in one sitting moro powerful apparatus offers a 
lietter chance of success If a large shin area has to be treated in 
parts it is often possible to arrange the electrodes with such large 
skin distances as to give a wider distribution of energj and thus 
cover a wider area Details of treatments which nro applicable here 
nro given In Schliophahs l>ooh — Short Wave Therapy 
2 nd Edition 103o 

Rmb report* »aece->«i in treatment of *kln condition* Iry n Ing the *park 
pap apparatn There of course pliable electrode* mint be u«ed and tbeae 
should be bandaped on to the *km with or without spacing which ma\ cause 
mechanical itnnnlation and be less apreeaWe to the patient 

A a rule in the treatment of shin dlseav.s it is always best to 
avoid anv contact with the affected part and the best method is to 
use schliophahe electrodes which shonld lie fitted to their holder 
with metal platen touching the liottom of the glass cover Thi 
di tanec can of course bo adjn ted nccordlng to the auc of the 
electrode to nliout 8 ems from the skin (See Fig 7fi ) 

If the shin in any of tbe*c ca«e i covered bj dr) or moi t 
Inndngo the short wave effect will lie Impaired bv tho additional 
beating effect winch will ari e Expo tire timo varies in theso cases 

F riUeh S«h b»rt, Pb«rt »»t» Thtfapf „ 
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from 10 to 20 minutes and can be increased to 80 minutes In chronic 
and refrnctorj conditions 

The shin onlj requires moderato dosngo If an) inequalities of 
the shin are present, adequate spacing is verj necessary in order to 
pet homogeneous penetration Tho sensation of heat should only ju*t 
1m percoptible. In using \nho apparatus, monopolar treatment Is 
often quite adequate* 

13 Gonorrhoea In the male 

Iloro treatment of tho affoctod mucous membrnno is ns a 
rulo IneffectI\o Gumport (*), howc\cr, reports fayoumble results, 
nhllo Nargell and others were doubtful of tho success of their 
treatment As a rule the treatment of infiltrntod nroas is 
successful Acuto epididymitis is gencrali) curablo after a 
few treatments, nllovintion and oven complote freedom from pain 
being rapidl) achieved 

As In all acute inflammatory conditions, mod ora to dosage Is 
tho rule mth onlj a comfortablo sensation of warmth 

Rosidual infiltration pi\os loss satisfactory rcsjumsc but 
can lie cured if treatment is regular!) pcrscycred yyltb 

Acuto prostatitis reacts noli to Short Wave thenpy 

Technique of Treatment Gumport ndylscs ]ilacing tho 
ponis botyveon tyro Schllephnho electrodes To treat the ureter 
tbrougliout its yybolo longth a bare olcctrodo shonld be introduced 
into the penis ns Indicated by BOrnor and bant os In Long aye 
dintbormy A large indifferent olectrode is applied to tho jicrincum 
and anus yyith intermediate felt lajers and spacing of 2 to > cm* so 
that good resonance results For epididymitis a Sehlleplmhe 
olcctrodo of 18 to 18 eras* placed at a distance of 3 to 5 cm* id*)yt 
tho scrotum nhlch Is raised up bv somo conyenlent nrranpenunt 
of undcrln)en> Contact yyith tho scrotum should 1 iarcu\ 
ayoided A large pliable, Inacfho electrode b 1 1 ctd un er 
tho perineum and anna with felt layers of such the 
that tho boat effect is much modified The IhM "way ° 

(1) On nipt rt Treatment of Gonorrhoea *dh ''hort lVa\e Therapy 
UoiL Melt 1933, N HL 
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connecting up the indifferent electrode is to place n large 
Scliliephakc electrode of 18 cms under the treatment table 
or folding chair (Fig 30) 

According to Rttb, the treatment of epldld\ cutl* can be done success- 
ful!,, with Short Wa\e therapv but the nece^sarv application and bandaging 
of the pliable electrode to the swollen and sensltiie scrotum is palnfuL 

ProstatltiB mav he trented bv mingabare diathermy prostntic 
electrodo placed o\cr the abdomen at 3 to o cms from the skin. 
Better and more agreeable to the patient is to penetrate directly 
the prostate between two Schllephake electrodes of 9 and 13 cmb n 
or else by using pliable electrodes and skin distances of 2 to 4 ems 
The patient is recumbent with legs apart One electrode nbo\e 
the anal fold, the other above the symphysis pubis so that surfaces 
of the electrodes He at convenient angles to one another 

14 Gynaecological diseases 

In the majority of ca e* experience shows that Short Wa\e treat 
ment i successful and both acute and chronic inflammatory con 
ditions are indicated for treatment in the bhort I\ ave field. Complete 
cure and recovery is obtained m cases of parametritis pelvic 
peritonitis acute and chronic adnexitis and in mam in 
fiamrantorj tumours of the adnexa Excellent effects are also 
obtained in deep- cated pelvic neuralgias al*o In dvs 
mennorrhoea and even in climacteric haemorrhage 

It appears that the technique of treatment and dosage which 
nm t l>e adapted to tho individual cate greath influence** the course 
of the cure The tame applies to the energa output becanm from a 
pha&icvl point of view the i>enetration of them organ** lmlwdded as 
the\ are l>etween large ma m* of fat and l*>nc in the peh is presents 
mme difficult 

In mme cam* the writer ha found ^hliephake t vaginal elec 
trode^ efficient and ati factory but in the majority of case* pene 
trntion right through the pelvic wall on one dde is generally 
prt fernble 

lnflammator\ tumor of the adnexa are reduced in die 
an.l the patient prentK rtlicMd from pain ami other fvmptotm in 

B* 
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G to 8 treatments, provided tlio output of the npjwrntus is high Later 
penetration confirms the measure of recotcrv reached 

Adnexitis due to gonococcal infection reacts veil to 
Slioit AVnve therapy Vogt (*) succeeded in romoving symptoms 
and rostonng patients to ordinary v orbing capacity c\cn in 
chronic cases 


Thore aro n few special casos that require a more modornto 
dosage During menstruation tliero is a tondoncy for acuto and 
sub aoute inflammatory conditions to become more intense To 
at old this Raab rccommonds continuing tho treatment during the 
menopause, but abnormally henty pcuods are, of coureo, a contra 
indication At first treatment should bo limited to 15 mins 
and then increased to 80 mins Ono trontment i>or dav Whon 
treating gynaecological conditions it is ten nocewary to take 
into account and closely olwcrve the bodily and psychical 
condition of the pntiont 

Technique of Treatment For tho nboto conditions, Schllcphako 
electrodes (Fig 41) or a bare diathormy oloctrodo can ho used in 
conjunction vlth ono or preferably tvo largo or medium sired in 
different clectrodos placed at skin distances of 2 to 5 eras 

If two indifferent olectrodos are plncod ono under the 
coccyx and tho other on the abdomon, tho result Is a good and 
homogeneous field (Fig 04 ) Only ono La used If ponctrntion 
has to occur directly through tho adnoxa. In order to get 
suitable ponetmtion of tho uterus and ndncxn tho electrode 
placed undementh tho coccy'x must l>o arranged according to 
Kownrschik s Figs 0> and 00, so that tho lover edgo of the 
elcctrodo reaches tho tip of the coccyx A second electrode of cqun 
slio is then placid o\or tho abdomon A strong dopth effect & 
necessary here in hplto of tho thickness of tho t'art ^chllcplui t 
electrodes of sufficient slio and spacing 1 to 7 onu mu^t be uses 
corresponding to the output of tho machine Tho patient Uc^ on t ie 
side or on tho treatment table (Fig 80) The latter Is tht more 
comfortable po Ition 


(l) R \ o 
lofr\ p ppcmllt 
IWfi, No. 1 


rt, Z«.cU.t Eiprrfn*nt* In Short W.vW 
in thp tipatraent of tumour* of tbp *i1dp« r 
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If pliable electrodes are u«ed the one under tht back should be 
placed at a greater bkin distance than the anterior one over the 
abdomen ns, on mg to the pre “lire of the patients bo<lv the heat 
iffect on the back will result in heat in ulation and al o interfere 




This shows the arrunjennmt of the electrodes for tran tene or lateral 
penetration of the nteru* and idnrxn according to 
Kos a r b l h 1 k 

TV 96 

The electrode is so placed t h 1 1 the uterus nnd ailnrMi 
in lying beyond the most effecti\e field xone 

i\ith free circulation r-o that the dosage and depth effect would l>e 
reduced if the posterior electrode were too hinnll Pliable electrodes 
aro not recommended litre The electrode skin distances must Ih 1 
tho cn *o a to give e\cn heat under lioth electrode^ or a lighth 
incren oil heat under the alKlonunal electrode 

15 Abdominal conditions, 

\cconlmg to ^eliliephnke ga trie di cn es react well and 
<- hh! result ari obtnlnul l»v the treatment of chronic catarrh of 
tomncli and the colon Rdchou uccia’ded in curing case* of 


118 Abdominal disease?. — Diseases of the cardlo- vascular system. 


Periduodenitis Haas and I oeb report a cure of peritonitis 
and appendicitis with a tendency to perforation Pain of 
many years duration from chronic peritonitis is alienated and 
several varieties of H\er troublo uninfluenced by any othei method 
of treatment, respond well to treatment In the Short Wave field. 
Scblfephithe describes such a case in which good results were 
obtained with a G metre wave whereas a 12 metro wave proved quite 
ineffectual 

Ilapid improvement and recovery may lie obtained in cbole 
cvstltis It is also advisable, if possible, to give a few Short Wave 
treatments before operations for gall stones 

Gastric ulcers and periduodenitis have shown very good 
results espcciallv in cases where there is a good deal of calcification 
Ca^er* of ulcus \ entricnli show very varying results according to 
AInhIo who has a large experience in this branch of work According 
to this writer penetration bv short wave thernpv result 4 - in increa c<l 
peristaltis and affects the gastric juice so that the JivdrocliJoric acid 
i* reduced and an alkaline reaction obtained 

Technique of Treatment. Treatment of the abdomen from back 
to front is the rule with Schlicphahe electrodes at skin dl tnnee 
of 5 to 7 ems 

16 Diseases of the cardlo-v oscular system 
In mnnv mflnmmatorv and degenerative diseases of 
the mvocardium there has l>een marked improvement or recovery 
n shown bv the electrocardiograms, ‘schliephake report 
alleviation in Vnglna Pectoris with much decreased frequency of 
attacks Among hi cases is one iraj>ortant one where the symptoms 
In a ca e of ‘syphilis cleared up rapidly 

Arterial Hypertension. Here treatment of the whole bodv i 
Ik t although the blood pres ure i only lowered to n light degret 
In some ca t penetration of the head itself with a wave lengt i o 
4.0 metre I rought aliout lowering of tlm blood pre sure Advance* 
arterial clero 1 doe not react to short wave but good e |lCt 
are (.< t in the pre eh rotic stages ThI bod good for ap< 
pletic ittack La t and H6cbou got re ub In Kavnati 
Gnngrr ne anti Dan < t pnat improvement In \cro<\ano 
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According to Btirkmann short wave* are efficient in frogt bite, 
which 1 * improved and even cured 

Technic of Treatment. The treatment of cardiac patients with 
short wa\cs needs the same care and the same precautions that are 
necessan in all thermal treatment (moderate and individual dosage 
and control of pulse) Thorax treatment is done best w ith a Schliep- 
hake electrode of 18 ems diameter and wide spacing 8 to 7 cm* 



FUr 07 

Treatment of thorax b\ Schliephake electrodes of 18 cm* placed at 
skin distances of 4 to 7 cul Pttient in Literal position. 


<FigN 97 and 9b ) Pliable electrode-* are imd\l able Itecause of the 
trong urfacc heating To ns old ineon\emence to the patient bv the 
heat it i well to remo\ e nil clothing from the upper part of the 1 hx 1\ 
In generd dl«*n c pliable electrode-* are not recommended a* 
tlu\ product mon intense surface heating Local treatment of 
the heart i In t pun on the fare skin to aaoul complicated heat 
« fleet When gcmral treatment i gistn, the three plate method is 
indicated with Inrgt pliable electrode at about 4 cm placed under 
the copula tinder the abdomen and undir the eahe* a* In FI" 99 



ISO 


Diseases of the cardio-vaacnlar system. 


The electrode placed under the altdomen Is connected to one pole 
of the apparatus the others connected bv n bifurcated cable to the 
other In order to aroid energr los«*es tho couch should not lie 
covered ruth leather, artificial leather or oilcloth 
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General Treatment Three plate method with three pliable electrode* 
of 30 X SO cm* diameter placed at distance* up to 4 cm3 

17 Allergic and endocrine diseases 
Mlgraino can be treated succe-* fnllv ^ehliephake prefers 
waie lengths of 10 to \o metre with low dosage producing merelv a 
light sensation of heat Headache? due to nngio pc m will disappear 
after one treatment of 10 minute* ^\ei8*enberg nl*o reports 
complote relief of pain and pvmptom? even in chronic ca e» and 
be\erc attack? Huneke report? pood and even surpn mglv good 
re ultb In migraine and other conditions b\ giving len short ev 
IK) are? l»v applying a normal do age sufficient to causo a mild 
degree of heat for Vi minute with a wave length of G metre? Using 
the Ultratherm a sensation of well l>emg and vigour is obtained This 
method may ha%e a contrary effect If treatment lie prolonged over 
a certain time Treatment of the solar plexus and upper arm appears 
to have the same effect and Ilunekc considers that treatment time 
of '/i to 1 minute is ample here 
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Allergic and endocrine diseases 


Bronchial Asthma reacts very varioush Some important 
cure? are reported even of settre cases (*) According to Dousey 
diseases of Che endocrine system can be cured by general 
treatment applying Ion dosage lTe reports recoveries after 
treatment of dystrophic ndipoao genitalis and cyanosis of 
the extremities due to endocrine causes aJk> in certain 
forms of alopecia and of mental retardation 


f VI 
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Treatment of skull bv fc>chliepbake electrodes of 18 cm ter 

and free air space of 8 to Gems, 

The metal electrodes should be In contact with the bottom of the 
glass co\ ers and the head fixed bj a uretal support *t r J g 
angles or bv some head supjmrt of insulating material. 

Technique o! Treatment. The three-jihte method it 'e’l "hen 
giving treatment in mall do age 

Fig 99 lldd treatment of the skull i al~o given t itu "cliliep- 
hake elect rod of 18 cm and spacing of G cm if u l^g b m< tre 
wave length and 4 era if u ing 12 metre uav length 

Fig 197 '•'pectncle-' »*bould l*e rcmo\ed to avoid field dt tortioo 

'<• «-« 1 - Kiffeld. ReUxlon «" Thersm f»rt br d. M-<L 


(1> Hun kr 
193i, % oL 1*>» 
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18 Malignant tumours 

No results hnxe been obtained so far In a treatment of malignant 
tumours (carcinoma) Huwer reports nnfax ourable result** (pain and 
increased growth) It is true that Reiter s experiments on tn 
occulated rat tumours show tint there are certain wave lengths that 
might exentuollx prove effectual but onlv tho future can show 
whether the e cvjieriments can he made available for tml on the 
human bod\ or whether other methods ured in conjunction with 
Short \\ avc therapx t each ns serniti ntion bv \ Rnx s or combination 
with medical injection* etc., would gixe more reliable results 

19 Lang diseases 

x>ch lie p hake has obtained cxcelhnt re-Milt in the treatment of 
purulent diseases of the thorax (') He hn completclv cured 
a nnmlier of patients suffering from sex ore dl^n es of pleural 
empvcmn which were unaffected bx nnx other form of treatment 
so that the cose" were regarded a* hopele 

All hi patients nlfenng from sex ere empvema after pneu 
mo n in were afebrile and free from sxmptoms in 3 to j dav Dullne 
cleared up after two to three week and complete cure resulted after 
an average of 3 to 0 weeks of treatment Complete cures ha\i 
al o resulted In all the ca e treated 1»\ him of acute and 
chronic nh centres of the lung of xTXned aetiologx and xnnou 
u ual mixed infection some complicated with gangrene In nuni 
of thcM: wa anx malignant dl ea*^> found In mO't ca e> opcratixe 
interfi n nco can In. axoided In one ea c onlx of (mpxemn with n 
mixed infection including tubercle bacilln puncture luul 
hr on done to char awaj the re nlunl exmlate Tbe^e good result haxe 
1 km n confirmed bx I It besnx Flandia and other and are of great 
xalut a tlu literature gixe^ a nmrtalitx In lung ab^cc' c» of GO to 
TO pir cent without anil 33 to 40 per cent with operation 

N clilit phaki and one other writer lnxt obtnlncd pond n ult 
in trintin^ pulmomrx tulK.rculo 1« wldeh ha< ontourageal them to 
nnk» furtlu r « vjm riment In that direction \ act honour e\ 
inriinci and ri ult in tin treatment of pulmonarx tul*>nubKi ar< 
too fi w to ju tdx anx definite conclu ion 

(rtlreatm all '•hort Eltttric Wa r* Mnahlenthcrj] I 1W\ \o 



124 


Lung diseases 


Exudative forms would appear to react best of all In mo t of 
the e cases focal reaction and some increase of rhonchf and rales are 
sometimes oWned after Short Wave treatment hut these steadilj 
decrease Remarkable is the fact that no renllv bad results of fchort 
Wa\e treatment of pulmonarv tulierculosls have bo far Iiccn observed 
In am wnter This is contrary to the experience obtained in Long 
Aiaic diathermy which tends to activate the tul>ercular process to nn 
ev en dangerous extent 

^en pood results have been obtained in non tubercular 
diseases For instance, in severe infiltration of the lnng 
following Malta feror and even m bronchiectasis provided 
the cases were not too advanced Also in raanj cases of pneu 
monia and pleurisj and in acuto and chronic bronchitis 
As to asthma, there aro some excellent re ults Some c**e* 
lumen er are enttrelv refracton to Short Wave therein evidently 
the aetfology Is of great importance here 

Technique of Treatment In Lung Condition*. As i rule electrode* 
enabling air distance and spacing arc the most suitable 
hero a" owing to the thickness of the thorax and tho fairiv dcqs 
seated position of the affected organ* large shin distances mn t Ihj 
arranged for In the majority of lung di“ca e* treated bv bini, 
Kcbllephake used wave lengths of G to 15 metres, adjusting hi* 
do age to each individual case Speclnl attention must Ikj paid to 
pacing which should bo sufficient!} large In hi* manual on ^Iiort 
Wav e Therapv sebliephako pnbh hes a mimlier of excellent \ Rav 
pictures clearh showing tho course and result of treatment (’) 

In all the*-e ca^es treatment can l>e given either In the recuinlicnt 
or lateral po ltion — Figs. 97 and 98- If a treatment table I* u ed, it 
can al “0 lie carried out in the supine position 

20 Treatment of renal dlseas/J 
Good -nti fuctorv and a few un*atl factorr re ull* lmv* 
reported in tin field bj Schweitzer Foss Roe °h 
Rapid cures have taken place in the treatment of acute and f hum c 
pvcllti In cams* of chronic pvclltis with fever and tind«ncv to 

<1)0 vhMtlrr Ther*i* of «hort B^towJ "*'« ln 

Tiitwmrfar B**itr2frs Kiln- Tbk. 86, IL-t 
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relap e the temperature went down mpidlv and the purnlenec became 
much leu , also decrease of leucocvtes and liactena was marked. 

II a hi o bucceeded In making a rapid cure of a man of 72 suffe 
nng with a severe renal airless Schliephake reportR the cure of 
a para nephritic abscess with fistulae 

Technique of Treatment. Treatment I given In electrodes 
applied aerticnllv or at right angles, one on the dorsum over the 
khlne\ and the other of larger sire o\er the aUlomen The litter 
should ha\e a larger skin distance of 4 to G cms„ as the ex ct annltolc 
position of the Mdnevs cannot alway» Fie accurate! v determined The 
electrodes must he of such a sire that the Ultra ^hort High Fre 
qnenc\ current will pass through a field large enough to ennui 
complete penetration of the kidnev Hansch recommends lone 
exposures of two hours in these renal treatment nnd a err careful 
medical snpcnxion ns regards general condition and metabolic 
change 



X. Resnmfe. 

A of Ha pulheation cwunrfv .]* tint mto 

•crafiDcuj mn«t l«e fulfilled m order to pet tie le=t po< tide rt'rits 
X3 Short Wave Tberapr- 

3 ) A thorough knowledge of the method and technique. 

Efficient apparatus 

** regard* the method of Technique of Treatment to be ajipHed 
eJectrodev. '•km di tance? tvpe of arparatu. valve or «park gap 
v-prrpment l we <et trar^elve* the ta k of enal ling the practitioner to 
a weB-fotraded opinion on the matter To enal Ie him to do that. 
1K * rr erred to the experience pren hitherto m the special lire 
rature on thi* subject (See Manual of Pul^eation I "We have 
Smiled the chapter# concerning the indication, for Short Wave treat 
mfnt and the result* obtained therefrom to the aWlute nece^rv 
We have made n<e here of the mcnt Important report# and m- 
^ marten given bv pbv#ician# on the expenence thev have gamed hi 
1 T ser?ee We would like to express our thank# for their cordial 
oCleranon. 

fir*: of all we are indebted to Dr Sehliephake nbo gave u*. 
regard# the medical part of this manual, much pood advice based 
«ncce< ful *bort wave practice of the Ia*t seven vear 

We -ee the indication range of short nave therapv Luge a. it I* 
i 2v growing -rteadHv with the further development of tbL method 
v * t -varment ton-equenth we mu. t aim in future at a tiD more 
v defined conception of the field of indicator and a more 
methixl for ca e condition 

Th-* <\ " tantlv growing literature on thi ulject and the extra 
^ -.-r-^v rapid development of '“hort Wave Thernp' pnvf that "ne 
V-'v-jh Une< DoubUev the re alt ol tamed hitherto alreadv 
v nzht of exi tence for thn great method i f iherapv and 
^ -a i\i * appropriate mean for healing the irk. b r rai hut 
1 v » i nlHc health and for Jncrea ing the working rapacitv 

v y*t “a. 
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Supplement to page 70 

Temperature Measurement during Short Wa\e Penetration 

In the Siemens Relmger erke Pnetxold has done e\ 
periuiente with seaeral kinds of thermometers for \cnfving their use 
in measuring the dosage in %ort W a\ e Thcrap\ These experiments 
Included mercun filled gin s thermometers wath coloured alcohol 
also quarts giasb thermometers \nth chemically pure hemole The 
alcohol thermometers have proved useless owing to the alcohol being 
heated up to a high degree Mercun thermometers are useful in 
ome cases that is the indications arc prncticalh sufficiently exact 
if tho thermometers are surrounded In substances of high dielectric 
constant and pro\uled the mercury column is vertical to the field 
line direction IVhcn carrving out measurements in free air spaces, 
i c., between the skin and the electrode tho errors due to field con 
centration caused bv the glass are lieaond the limit allowed in 
practice (dielectric con. tant of air « 1 of glass -= 5 to 7) 

Tho measuring results obtained with quart* benzole thermo- 
meters hn\e been sufficientlv accurate, ns the field concentration in 
air by the quart* is csi-ontlalh decreased ns compared with glass 
(dielectric constant of quart* -=■ 8 7) Tho in\e tigation hn\e 
re tilted in the con tmction of a quart* thermonu ter with flat lens 
hnped benzole \e*bel enabling a good contact with the skin 
to W obtained. Experiment undo on patients show that the thermo- 
meter render excellent enicc e^ptcmlh when the heat feeling of 
tlio patient b fli turlud 
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